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THE ENTIRE 
INDUSTRIAL 
PRODUCTION OF 
THE SHADED SECTION OF THE MAP WOULD 

BE REQUIRED TO PRODUCE THE EXPORTS OF 1917 


How the goods manufactured for export compare 
with our total industrial production 


What Export Trade Means to American Industry 


HIRTY years ago the foreign commerce of the 

United States was carried on on the strength of our 
agricultural exports. Fifty per cent of all the goods 
sent abroad by this country consisted of foodstuffs, 30 
per cent was raw materials, and but 20 per cent was 
contributed by the factory. Since then matters have 
changed vastly. The industrial producer has usurped 
the place of the farmer and the miner. When the war 
broke out in 1914, half of the nation’s export consisted 
of manufactured goods; raw materials still accounted for 
approximately a third; but the farmer’s share had 
declined to 18 per cent of the total. 

The transition of the country from one exporting food 
to one supplying the world with manufactured goods 
has proceeded with a speed not even equalled by the 
rapid industrial development of Germany following the 
Franco-Prussian War. Such a change could not have 
taken place without leaving its mark on the economic 
life of the nation. Let us consider what these figures 
mean for the present and what they promise for the 

ure. 

During the year 1914, when the last industrial census 
Was taken, the industrial production of the United States 
was estimated at $24,246,435,000. The cost to the 
Ration of producing this quantity of salable goods 
Was $20,535,245,806, leaving a mafiufacturer’s profit 
of $3,711,189,194. For the materials required in man- 
facture $13,701,682,122 was paid; $4,079,332,000 went 
into the pockets of the wage earner. The balance of the 
Manufacturing expense is chargeable to fuel, taxes, rent 
and other items of indirect cost. 

For the same year.our exports of manufactured goods 
Were valued at $1,305,304,886, or 5.3 per cent of the 
total industrial production. One-twentieth of the capital 
and labor of American industry was therefore employed 
for export work; to satisfy the demands of our foreign 
customers, 378,898 men and women were working in our 

lories, and as their share of the profits which the 
nation derived from its foreign commerce they received 
$210,000,000. For the manufacture of export goods, 
Taw materials costing $728,000,000 were used; and 
$195,000,000 was added to the dividends of American 

fies by taking care of the foreign demand. 

Was in 1914. Since then our industrial exports 

have risen beyond all precedent. For 19i7 they were 
Valued at $4,887,594,078, the increase being felt in 
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practically all industries, but chiefly in those dealing 
most directly with the war and the needs created by it. 
The grand increase of 374 per cent shown for all manu- 
factures would of course suffer some scaling down if it 
were attempted to make allowance for increased prices. 
While this cannot be done with great accuracy, it appears 
that wages have gone up about fifty per cent and raw 
materials from 20 to 100 per cent; so 50 per cent seems 
as reasonable a figure as any for the rise in manufacturing 
costs as a whole. On this basis, $3,300,000,000 might 
have paid for our industrial exports of 1917, at the old 
scale; and even this is a sufficiently impressive showing. 
The manufacturing profit from last year’s export of 
manufactured goods was $842,000,000. But this huge 
sum is a small amount in comparison with the total 
benefits reaped by workers, farmers, merchants and 
investors from the transaction of foreign commerce. To 
produce all the merchandise required by our foreign 
customers for 1917, 1,069,000 men were employed. 
In the steel and iron and cotton industries combined, 
exports rose from $249,954,677 for 1914 to $1,402,573,416 
for 1917, while the number of workers necessary to 
handle the output jumped from 81,000 to 322,000. These 
figures may be brought nearer the human understanding 
when it is stated that to provide all the labor required 
for export goods in 1914 would have used up the whole 
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For every man making export goods in 1914, three 
men are so employed today 


of the then existing available labor force of New York 
State; while manufacture of our industrial exports for 
1917 would have taxed the combined facilities of the 
South Atlantic and South Central States, with most of 
the West North Central group thrown in for good 
measure. 

Labor has claimed and received its wages. Its total 
share from the export business of 1917 was $920,000,000; 
and even this represents only the comparatively. small 
amount paid over to the American wage earner for work 
immediately connected with the manufacture of our 
export stock. It does not take into consideration the 
large sums paid by the producers of materials which 
ultimately went into goods manufactured for export. 
And after all, every form of industrial improvement 
represents labor of some sort or other. When the 
furniture maker buys timber, he pays for the labor of 
cutting the trees and transporting the boards to him. 
The potter pays not alone for the clay but equally for 
the labor entailed in its production and preparation. 
Cotton in its virginal form grows wild; but its selling 
price is governed by the labor which was performed in 
its planting, harvesting, and preparation for the market, 
If our factories, then, have paid $2,688,000,000 for the 
raw materials which went into their export orders, they 
have only rendered another tribute to labor; for in the 
last analysis, any material is worth little more than it 
costs to make it available for use. 

We must not forget that, as to raw materials, the 
United States is in the very happy position of being 
able to provide most of its own industrial raw material 
from its own resources. Raw materials in crude form 
and materials for further use in manufacturing were 
imported into the United States during 1914 at a value 
of only $1,747,000,000—or a fraction more than 12 per 
cent of our total consumption of industrial raws. De- 
ducting this from the total, we find that of the annual 
raw-materials bil! of our manufacturers, some $12,000,- 
000,000 is paid to home producers; and by means of 
another simple computation, we discover that of this 
total, two billions is paid, ultimately, by the foreign 
customers of those manufacturers. 

It is of interest to trace this two billions down to its 
destination, and see how it was distributed among all 
classes of workers and among all communities. The 

(Continued on page 300) 
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The object of this journal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
news of the day. As a weekly journal, it is in a posi- 
tion to announce interesting developments before they 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 
articles are accompanied by photographs. 





Federal and State Coéperation for Post- 
Bellum Reconstruction 


S most of us are aware, Franklin K. Lane, 
A Secretary of the Interior, has consolidated the 
Woman’s Committee of the Council of National 
Defense and the State Councils’ Section of the same 
body; but we question whether the possibilities of this 
consolidation have been fully realized—even by those 
who have followed most closely the development in the 
unification of our war effort. 

When the Council of National Defense was created, 
@ small section was organized to coérdinate the various 
state defense organizations, and at the same time a 
woman’s committee was organized to handle those prob- 
lems in which the support of the women of America was 
required. Originally, not much attention was paid to 
either body. They were not even housed in the building 
erected for the National Council, but were left more or 
less to shift for themselves. The State Councils’ section, 
however, took up seriously the problem of the unifi- 
cation of state effort, and little by little, the work grew 
and became more fully organized. 

In the very beginning Grosvenor B. Clarkson formed 
the big conception of not only unifying the actions of 
the various organizations but also of carrying the organi- 
zation down, not merely into every county, but beyond 
that, into every community in the country. This 
system of organization has been carried into full effect, 
and both county and community defense councils are 
completely built up. 

At the same time, the woman’s committee was organiz- 
ing in a parallel fashion, so that there grew up inevery 
state in the Union, in more than 3,000 counties, two 
complete fighting organizations, with their members 
pledged not only passively but actively for the carrying 
on of the war. The woman’s division was headed by 
such well-known figures as Dr. Anna Howard Shaw, Miss 
H. J. Patterson and Ida M. Tarbell. 

These two organizations offered to the Red Cross 
drives, to the Liberty Loan campaigns, to the calling 
of nurses, to the enrolling of shipyard volunteers, to the 
support of the Food Administration, the Fuel Adminis- 
tration, the Draft Boards, the Employment Service, 
and to every other arm of the Government, a medium 
by which their various problems could be taken down 
to the last man, in the farthest back county of any state 
between Maine and California. They took up the prob- 
lem of Americanization, the problem of limiting building 
construction, and in fact, all of the problems which 
went toward putting the nation on the war footing. In 
many states, the work of these organizations became 
combined: in all other states, they worked in close co- 
operation. 

With the creation of the War Industries Board and 
the taking over by the various departments in Wash- 
ington of many of the functions of the original Council 
of National Defense, the work of these two “home 
folks’’ organizations became more and more important, 
with the result that Secretary Lane, who, because of his 
position as the head of the Interior Department, is par- 
ticularly interested—-not only for the present but for 
the future—in civilian effort and morale, took up the 
problem of unifying the two organizations into a single 
fighting unit—the new “Field Division of the Council of 
National Defense.” The personnel of the governing 
body speaks for itself: The Secretary himself is chair- 
man, Dr. Shaw is vice-chairman, while Clarkson be- 
comes active director of the new division. 

The placing of the work under the control of the 
Secretary of the Interior is particularly fortunate, as is 
the selection of Dr. Shaw as vice-chairman. It is also 
particularly fitting that Clarkson should be director 
and active head of the organization, for the reason that, 
as the secretary of the Council of National Defense, he 
has followed as closely as any manin Washington the 
working out of the various problems brought on by the 
war. 
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It is not only the intention of those who head the new 

Field Division of the Council to keep this organization 
intact for the duration of the war, but also to use it as 
the machinery for reconstruction in the years following 
the signing of the peace treaties. When that time 
comes, it-is very probable that the various states will face 
peculiar problems of their own in providing homes for 
soldiers, in the working out of the Americanization plan, 
and the rebuilding of the business of the nation. It is 
apparant that each state, furnishing its young men for 
overseas service, will desire these men to return to their 
own homes; and if these men are to do so, the various 
states must compete in their offers of inducement 
whereby these men can take up again the problems of 
their own livelihood. 
_ There will be the problem of the merchant marine 
and of our coming duties in arranging to do our share in 
the reconstruction problems abroad. The farmer in 
Kansas must be shown that he is as much interested in 
the building up of overseas business as he is in the 
development of resources in his own state. The people 
on the Pacific coast, who look toward the Pacific, must 
have some unit of organization whereby they can build 
up their Oriental trade. The factories of the East and 
North must realize their overseas markets: the South 
must have means by which it can prosper. Above all, 
the various sections of the country must themselves be 
prepared to do their part in this reconstruction, and this 
work must be unified. The new Field Division of the 
Council offers a ready-made machine for reconstruction, 
and the consolidation was made for that purpose. 


Unification of Our Railroad Systems 
S' manifest have been the advantages resulting 


from the unification of our railroad systems under 

a single management, that it is unlikely that either 
the railroad companies or the general public will wish to 
return to the system of individual competitive operation 
that existed before the war. The summary of the first 
seven months of Federal operation which has recently 
been offered to the President in the form of a report by 
Director General W. G. McAdoo reveals, to our thinking, 
such logical and commonsense procedure and such in- 
disputable advantages of operation resulting therefrom, 
that permanent unity of control (under present owner- 
ship), whether by Federal or private management, may 
be reckoned as a certainty of the future. 

On the first of January, 1917, the total steam railway 
mileage in the United States, including all tracks, was 
397,014 miles, owned or controlled by 2,905 companies, 
employing 1,700,814 persons. They had outstanding 
$10,875,000,000 of bonds, and $8,755,000,000 of stock. 

For the sake of public convenience and efficiency of 
operation, the railroad mileage of the country was 
divided by the Director General into seven Regional 
Districts, with a Regional Director in charge of each, and 
District Directors in charge of sub-divisions of the 
Regional Districts, and Federal Managers in charge of 
the more important groups of less important lines. The 
Regional Directors are subject to the authority of 
Director General McAdoo at Washington; but since all 
of them are men of wide experience as railway executives 
they are given large discretion. This permits the mem- 
bers of the central staff at headquarters to give their 
time to the larger questions that come before them, and 
to the essential administration work, With a view to 
facilitating the movement of traffic and securing the best 
service for the public, the limits of administrative au- 
thority of the Regional Districts are determined rather 
by the railway lines than by geographical boundaries. 

It followed logically from the placing of the railroads 
under Federal control, that the presidents and other 
officers of the railroad companies were released from all 
responsibility for the operation of their properties. This 
avoids all ambiguity of obligation. The officers of the 
corporations are left free to protect the interests of the 
owners, stockholders and creditors, and the Regional 
Managers have a direct and undivided responsibility and 
allegiance to the United States Railroad Administration. 

As showing the economies effected by the unification 
of our railroads, attention is drawn to the fact that, 
although the reorganization of the operating forces has 
resulted in a reduction in the number of officers and in 
the aggregate of the salaries paid them, it has not 
involved any impairment of efficiency. Thus, under 
private control of the railroads there were 2,325 officers 
drawing salaries of $5,000 a year and over, with ag- 
gregate salaries of $21,320,187. Under Government 
control 1,925 officials are doing the same work for $16,- 
705,298, a reduction of 400 officials and a saving of 
$4,614,889 per annum. Under private control, salaries 
up to $100,000 per annum were paid officers of railroad 
corporations; under Government control, the highest 
salaries are $50,000 per year. 

Regarding this question of salaries, we cannot do better 
than quote Director General McAdoo where he says this 
reduction “has not been effected by forcing the ex- 
perienced men appointed by the United States Railroad 
Administration to accept salaries incommensurate with 
their responsibilities, although in numerous instances 
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these salaries are substantially less than those they had 
been earning as officers of the railroads or could earn in 
private employment. It is not only equitable byt 
necessary that they should be justly remunerated, J, 
is not a question merely of operating the railroads 
during the period of the war, but it is a question of the 
post bellum period as well, when railroad work mugt 
continue to be sufficiently attractive to draw men tg 
it of the right quality and caliber.” 

We are informed that when the Government took 
control on the first of January, 1918, the railroads were 
in a “deplorable condition.” In addition to the strain 
of a winter so severe that it will long be remembered, the 
motive power was seriously crippled, and on the Easterp 
lines there was a bad blockade of unloaded cars at the 
terminals and elsewhere. The number of loaded ears, 
above normal, was about 180,000. Evidently the firgt 
task of the administration was to relieve this situation, 
and the whole energy of the new Federal organization 
was devoted to this task. By the end of August there 
was no accumulation of loaded cars above normal on the 
Eastern lines. Unfortunately the legislation making 
available an appropriation of $500,000,000 for a revolving 
fund did not become law until March 31st, and the plang 
laid down were necessarily tentative. Since that date 
much has been accomplished toward coérdinating the 
transportation facilities for winning the war and for the 
service of the public, We lack space to discuss the ap 
plications of this fund here; so we must put that dig. 
cussion over until our next issue, when this review of 
railroad conditions under Federal operation will be 
concluded. 


Problems of Peace 
B sites: withdrawal from the great conflict 


will not be a signal to relinquish our war efforts, 

To be sure the elimination of one of the allies of 
Germany has proved as encouraging to us as it hag 
disheartening to our enemies, but we are not going to 
become over-confident at this first concrete evidence 
of the crumbling of Teutonic ambitions. Nevertheless, 
while we are pursuing the war with the utmost vigor, 
it is high time that we took serious thought of con 
ditions that will follow the final conclusion of peace. 

Tue ScrentiFic AMERICAN has frequently urged the 
necessity of making preparations for peace; even before 
the United States was involved in the war, we called 
attention to industrial conditions that would follow the 
war and discussed the means of meeting these conditions, 
From time to time we have repeated the warning that the 
declaration of peace must not find us unprepared. In 
fact, the problems of peace are likely to prove very 
serious indeed. Never before has there been a war in 
which the industries, particularly mechanical industries, 
have played so important a part. In order to put forth 
our whole strength we have endowed our Government 
with powers that were undreamed of a few years since, 
We have willingly subjected ourselves to a species of 
paternalism that is decidedly un-American and which 
would not be tolerated for a moment in time of peace. 
But how long will it take us to come back to a normal 
peace basis? If the change takes place suddenly the 
forces which the Government has been controlling, on 
suddenly being released, will burst forth like the waters 
through a broken dam, with inevitable disaster to the 
country. Just how normal conditions are to be restored 
is a problem which needs the utmost consideration on 
the part of our Government. Millions of men will have 
to be returned from Europe and reintroduced into civil 
life. It will take a long time to transport these men back 
across the waters, and then it may not be advisable to 
release them suddenly for fear of an industrial deluge. 
Then we have the vast industrial army; when the Gov- 
ernment no longer needs such war materials, what is to 
be done with the men who have been receiving high 
wages for the making of shells and guns? 

At the conclusion of the war we shall find ourselves 
possessed of a vast merchant fleet. Are we to continue 
to operate these vessels under the faulty seamen’s 
laws that now prevail in this country? Are we 
suddenly to cease building ships; and if so what is to 
become of the vast ship-building plants along our coasts? 
At the end of the war we shall find ourselves po 
of gigantic fleets of airplanes. Are we going to let these 
machines lie idle, or is there some service that they cad 
perform with profit? Hundreds of thousands of womet 
are employed in our factories to take the places of the 
men who have been called to the colors; are these womea 
going to return to their former duties or will they insist 
on continuing to work in factories? In the latter case 
are not serious labor troubles in store? 

The problems of peace are endless. England and 
France have both made preparation to meet them by 
the appointment of commissions to weigh them and 
seek their solution. An effort is now being made to have 


such a commission appointed by our Government. 


There is plenty of work ahead of such a body. 
progress along the fighting fronts continues at i 
present rate, the problems of peace may co 

us long before we are ready for them. The committee 
should be at work now. There is no time to lose! 
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Electricity 


Highest Telephone System in the World.—Ac- 
cording to the Telephone Engineer, Mr. G. D, E. Mor- 
timer, 2 mining engineer of Point Loma, Cal., claims to 
have the highest telephone system in the world, the in- 
stallation being at an altitude of 15,500 feet above sea 
level. This telephone system is located at Sonata, 
Bolivia, South America, where the installation of a tele- 
phone system for, a certain mining company, between 
various parts of the mine and the town of Yani, has just 
been completed. The total length of the line is 10% 
miles, the installation being at an altitude of 15,500 feet. 

Voltage Stabilizer to Reduce Flickering in Lamp. 
—lIn the General Electric Review a device was recently 
described which is intended to check the flickering of 
lamps arising ‘through fluctuations in voltage caused 
when large motors are started up on the same system. 
The apparatus, which is described as a voltage stabilizer, 
consists essentially of a highly reactive transformer 
having a primary through which the current to the 
motor flows, and a secondary in series with the lamp 
circuit. The rush of current when the motor is started 
up excites the magnetizing circuit of the stabilizer and 
induces a voltage in the lamp circuit in phase with the 
lamp voltage, thus tends to maintain the potential 
differences across the lamp’s constant. The transformer 
magnetic circuit contains an adjustable air gap, the in- 
tention of which is to cause the drop in the motor cir- 
cuit to be in quadrature with the line voltage. 

Radio-Operated Steel Soldier—An ‘automatic 
soldier”’ is one of the latest, developments in war weapons, 
according to Wireless Age. A Danish engineer has 
recently taken out a patent for an apparatus to which 
he has given his name. It is a steel cylinder normally 
within a larger cylinder, the whole being sunk in the 
ground vertically. By means of a mechanism operated 
by wireless the inner cylinder rises to a height of 18 
inches and an automatic rifle mounted on the inner 
cylinder fires 400 shots in any given direction. These 
“automatic soldiers’? can be controlled'from a central 
position four or five miles behind the line of defense, 
according to the inventor’s claims. They may be seen 
by the enemy only when they rise. From trials already 
made it has been shown, it is reported, that a few hun- 
dred of these steel soldiers can easily defend a position 
against infantry attacks, however numerous the opposing 
force may be. In order to overcome the ‘‘automatics” 
they must be destroyed one by one. There is no one 
to quit and cry ‘“‘Kamerad’’ when the attacker does get 
too close. 

A Photo-Electric Cell Yielding Alternating 
Current.—Some interest was excited last year by the 
experiments of Mr. T. W. Case of New York, on some 
new forms of photo-electric cells which gave an ap- 
preciable E. M. F. under the influence of light. We 
observe that an account of some further researches by 
Mr. Case has appeared in the Transactions of the Amer- 
ican Electrochemical Society, wherein he studied the 
photo-electric action of voltaic couples, one electrode of 
which was eliminated, while the other was kept in the 
dark. A plate or wire of copper was immersed in solu- 
tions of various copper salts, e. g., copper formate and 
acetate, became coated with a film of some lower oxide 
or halide. When subsequently this coated copper was 
coupled with an electrode of clean copper (or silver), 
and one of the electrodes illuminated, a current of 0.11 
volt was generated, the illuminated electrode being the 
anode. He suggests that the film on the copper con- 
sists of cuprous oxide or hydrate, which is oxydized under 
the influence of light, but subsequently dissolves in the 
acid of the electrolyte. The E. M. F. slowly dropped 
under continued illumination, but when the previously 
dark electrode of the exhausted cell was illuminated, 
the current reversed. By interposing a revolving 
screen in the beam of an arc lamp so as to illuminate the 
two electrodes alternately, Mr. Case obtained a steady 
alternating current, and the electrodes did not appear 
to disintegrate. 

Reading Water Meters at a Distance.—An elec- 
trical indicator has been designed by means of which 
water meters can be read at a distance of six miles, ac- 
cording to a recent issue of Electrical Review. An 
irrigation company may have a canal or ditch, with 
several laterals leading from it, that are several miles 
apart. By means of this device a central office may be 
connected with each of these laterals, and can know the 
exact amount of water that is passing through any of the 
laterals. The central office is also informed by th? in- 
dicator as to the total amount that has passed through 
any lateral. By means of another electrical device the 
valve leading to tne laterals can be opened or closed 
from the central office, making it unnecessary to send an 
employee to open or close the valve or to read the meter. 
It can readily be seen that this is a great labor-saving 
device. When it is not necessary to know the total 
amount of water that has passed through the meter, 

common telephone can be used. In this case the 
telephone is connected with the meter in such a manner 
that each time the meter makes one revolution, a click 
18 heard in the receiver of the ‘phone. By knowing the 
capacity of the meter, and ascertaining the number of 
clicks to the minute, it is an easy matter to figure the 
approximate amount of water that is passing through 
the meter. If a sufficient amount is not passing through 
the meter, the other electrical device may be manipu- 
lated and the valve opened until the proper amount 
18 delivered through the meter. A number of meters 
may be connected to the ordinary telephone receiver, by 
Providing an ordinary telephone switchboard, and plug- 
ing ip on any line. 
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Science 


A Proposed Italian Atlas of the World.—Ambitious 
plans are on foot in Italy to produce a great atlas of the 
world which will make Italians independent of the re- 
nowned German atlases of Stieler, Anfree, Debes, etc. 
The promoter of this enterprise is the Touring Club 
Italiano, which has already issued excellent touring 
maps and guide-books to Italy, and the scientific editor 
is to be Prof. Olinto Marinelli, of Florence. The work 
will appear in parts, about sixteen maps to the year, 
and will take eight or ten years to complete. 


Handbooks on the Physical Properties of Metals 
and Alloys.—The U. 8. Bureau of Standards has re- 
cently begun the publication of a series of handbooks, 
modestly described as “circulars,” dealing with the 
physical properties of individual metals and alloys. 
These works, comprising text, tables, diagrams, classified 
bibliography, ete., are destined to become an indis- 
pensable part of scientific and technological libraries, 
as they bring together trustworthy information such as 
is not now, in general, conveniently accessible elsewhere, 
The first circular published dealt with invar and similar 
nickel steels; one on copper has just appeared; and a 
third, in preparation, is to deal with iron. 

Color Blindness.—An important Public Health 
Bulletin on this subject, by Dr. G. L. Collins, recently 
issued, leads the author to the following conclusions: 
Color blindness is best detected by testing with colored 
lights of known spectral composition. The Eldridge- 
Green lantern will satisfactorily divide the color blind 
into the dangerously color blind and the harmlessly 
color blind if the test is properly applied. The Jennings 
self-recorded worsted test should not be used for testing 
sailors or trainmen, but possesses certain practical 
features which render it superior to other tests where 
great accuracy and a classification of color defects are 
not essential. Among healthy persons in this country 
about 8.6 per cent of men and 2.2 per cent of women are 
color blind. The condition is dangerous in about 3.1 
per cent of men and 0.7 per cent of women. 


The Effects of Deficient Soil Oxygen on the Roots 
of Plants have been made the subject of extensive ex- 
periments by B. E. Livingston and E. E. Free during 
the past three years. Observations on the isolated and 
controlled root systems of the higher plants, the aerial 
portions being exposed to the atmosphere, show that 
response to a deficiency of soil oxygen differs greatly 
with the species. The first noticeable effect of oxygen 
deprivation is an interference with water absorption by 
the roots. In certain species this process ceases com- 
pletely in 24 hours. The roots die and become partially 
disintegrated. The earliest symptoms of injury are 
found on plants having the largest root systems. The 
evidence suggests that the cause of injury by oxygen 
exclusion is an interference with the respiration of the 
protoplasm in the root cells. 


Soy Bean Plants for Measuring Climate.—Prof. B. 
E. Livingston and F. T. McLean, of Johns Hopkins 
University, have from time to time emphasized the 
value of plants as automatically integrating instruments 
for measuring the effective climatic and weather con- 
ditions of any locality, comparing climate with climate, 
season with season, etc., and they have especially made 
use of the soy bean for this purpose, In their experi- 
ments soy beans are grown in pots always filled with the 
same kind of soil, the seed being soaked in water at a 
given temperature for a certain time before planting. 
Measurements are made on the plant after two weeks 
and again after four weeks. New cultures are started 
every two weeks. The efficiency of the weather for any 
two to four week period at any station may be com- 
pared with that for any other period at the same or 
another station. It is desirable in such experiments 
to ascertain the dry weight of the plant at the time of 
measurement, and still keep the plant alive and un- 
injured. This is done indirectly by measuring the leaf 
area of the plant, which, in the case of the soy bean, is 
found to be nearly proportional to the dry weight of 
stem and leaves. Lastly, Mr. F. M, Hildebrandt has 
recently published in the Johns Hopkins University 
Circular directions for obtaining the leaf area from 
measurements of the axes of the elliptical leaflets. 


Earthquake Weather.—A recent article in the 
Monthly Weather Review revives the old question 
whether a particular type of weather is or is not com- 
monly observed to prevail just before an earthquake. 
The expression ‘‘earthquake weather” is frequently 
heard in California and in some other regions subject 
to earthquakes. It is applied to a heavy, oppressive 
feeling in the air; heat, calm, little cloud and more or 
less haze. This is much the same kind of weather as 
prevails before a summer thunderstorm, and perhaps 
the popular mind has extended the association from one 
phenomenon to the other. Professor Humphreys, in 
charge of the seismological work of the U. 8S. Weather 
Bureau, has made the plausible suggestion that the 
“earthquake weather” notion is probably of psycho- 
logical origin; the general state of irritation and sensitive- 
ness produced by the kind of weather above described 
inclines us to sharper observation of earthquake dis- 
turbances and accentuates the impression they make on 
our senses; thus we retain more vivid memories of the 
quakes occurring during such weather than of those 
occurring on more soothing days. In some countries 
particular forms of cloud are alleged to forebode earth- 
quakes, and there is a widespread belief that earthquake 
shocks produce mist, fog and rain. The idea that 
barometric fluctuations are connected with earthquakes 
rests upon a much more substantial foundation. 
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Automobile 


Hydrogen Gas for Fuel.—Owing to the scarcity of 
gasoline in Switzerland it is reported that experiments 
are being made with a view to using hydrogen gas as a 
fuel for motor cars, This gas contains practically twice 
the calorific value of gasoline, but, owing to its low 
density, requires a much higher compression as com- 
pared with coal gas in containers, so that considerable 
alteration will probably have to be made in the engine 
to make its employment practical. 

Compressed Gas as a Motor Fuel.—In view of the 
threatened shortage of gasoline, and the comparative 
success of gas as a motor fuel in England, it has been 
proposed, in this country, to use eompressed natural 
gas. The question will be worth considering if the re- 
strictions in the use of gasoline become more stringent 
as we have abundant supplies of natural gas; the prin- 
cipal difficulty being that of distribution, which might 
limit its economical use to the regions within the gas 
zones. 


A Departure in Springing.—Everyone knows the 
many difficulties incident to the use of the standard leaf 
spring, and in the control of its action. A British 
maker has recently evolved a new system of springing 
that appears to have distinct merits in simplicity and 
economy in manufacture, at least as applied to the lighter 
class of cars. His idea is to hang the chassis on levers of 
the bell-crank order, and to interpose helical springs in 
compression between the short arms of the levers. It is 
claimed for this arrangement that the uncomfortably 
sharp rebound of the ordinary leaf spring is totally 
eliminated, thus doing away with the necessity for shock 
absorbers. 

Decarbonizing Cylinders.—Some inventive genius 
has discovered a method of clearing carbon from the 
cylinders that is certainly simple, and is said to be quite 
effective. All that is necessary is to put a teaspoonful 
of common salt into each cylinder, through the spark 
plug opening, and then run the engine fast. As the 
operation creates quite a mess in the neighborhood of the 
exhaust it is not exactly desirable to do the work indoors, 
and it is best performed out on the open road. As it 
is quite difficult to start the engine with the salt in the 
cylinders, it is well to have the engine well warmed up 
beforehand. 

How to Run with a Punctured Inner Tube.—The 
following is a very good makeshift when no regular re- 
pairs can be made. At the punctured spot, twist the 
tube about just as if it were a piece of cloth being wrung 
out. Wrap around this part with string or any kind of 
tape making a tight ligature on each side of the punc- 
ture and then wrap the place with rags, waste or anything 
which will serve io round out this part of the air chamber 
to the same size as the rest; then replace in the tire as if 
it had been well repaired. It is claimed by persons who 
have used this method that the car can be very well run 
home or to any suitable place for repairs lying within 
reasonable distance. 

Economizing Fuel.—Facing a shortage of gasoline 
as we are, it is strange that a more careful study is not 
being made of methods of economy that are open to all. 
One of these methods, which has been alluded to before 
in this column, is a better understanding of the functions 
of the throttle and the spark control. Too many 
drivers regulate their speed almost entirely by means of 
the spark lever, and hardly ever vary the adjustment of 
the throttle in a day’s run on ordinary roads. If more 
study was devoted to the use of the throttle not only 
would a very noticeable economy of gasoline be effected, 
but there would be much less trouble from overheating 
and carbon in the cylinders. 


Steam Power for the War Zone.—A British motor 
driver, who has been at the front for several years, and 
whose experience has been most varied, in speaking of 
traffic conditions in the war zone, gives it as his opinion 
that steam operated cars would be of extreme value; 
and he comments on the fact that practically none of the 
class are seen. His reasons for this opinion are that on 
congested roads, and especially roads so badly cut up by 
the heavy traffic, and gullied by shells, the great, flexi- 
bility of the steam car would not ‘only make it easier 
to drive, but it would do its work better because of the 
reduced shocks incident to constant stopping and 
starting. Another advantage that would appeal strongly 
to car owners in districts remote from commercial light~ 
ing facilitates would be the possibility of letting it run 
unattended all night for generating electric light, a pro- 
ceding to be avoided with an internal combustion 
motor if possible. : 

After-the-War Cars.—For some time a favorite 
topic for speculation by the British automobile papers 
has been the kind of car that will be turned out after 
the war is over; and in view of the unusual experience 
that is being had with motor vehicles of all kinds in war 
work many people apparently anticipate that the car 
of the future will be radically different from present 
designs. These ideas have also prevailed to a limited 
extent in this country, but an authority on the subject 
points out the wonderful work that these vehicles are 
doing under the most adverse circumstances in the war 
area, and have been doing ever since the beginning, and 
that this is ample proof of the remarkable degree of 
perfection that has already been attained in automobile 
construction, From this point of view it would seem 
that no radical changes are necessary, or to be expected; 
although undoubtedly many improvements in details will 
naturally be forthcoming when all the facts have been 
studied, and our manufacturers have time to undertake 
them. 
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Three operations in one—plowing, harrowing and levelling with a tractor 


Tractor hauling a string of loaded trailers over the public highway 


Out-of-the-way Jobs for the Tractor 


A Few of the Unexpected Places Where the Mechanical Crawler Has Proved Its Value 


7 principal purpese of the tractor is to furnish 
power on the farm, and it is customary to think of it 
as taking the place of horses. This is hardly true, how- 
ever, because statistics show that, although tractors re- 
duce the number of horses needed on a farm, they do not 
entirely supplant them, except in a few isolated instances 


Tractors as at present constituted are suitable for use 
only on fair rg r hards, and there are some 
t! gs on al ns that can be done better with horses 
On the other hand, owners of tractors are finding new 
uses for their machines every day, and far from being 


suitable only for plowing and doing the regulation work 
of raising crops, the modern tractor is proving its useful- 
ness in doing many things entirely apart from ordinary 
farming operations. And from the standpoint of 
its versatile ability, the tractor will become more and 
more useful to all classes of farmers, the small as well as 
the large, until eventually it will become a necessity, just 
as horses have always been. 

The development of the tractor has probably been more 
rapid than that of even the automobile. From a heavy, 
awkward machine it has evolved, within a few years, to a 
highly developed, compact, powerful and trustworthy 
means of power, simple in operation, and available at all 
times to supply the farmer’s need for power. While 
some types of the farm tractor still cling to the large 
iron wheel, heavily cleated to secure traction, the more 
advanced models have adopted the endless belt or 
“caterpillar” means of locomotion. ‘This style of ma- 
chine, by reason of the distribution of weight and its great 
traction power, is able to go almost anywhere—through 
soft mud, up steep hills, and across obstructions that 
would prove impassable barriers to horses. Accordingly, 
even though horses are available on the farm there 
are many occasions when tractors are able to do work 
impossible for the horses. Many a machine has more 
than paid for itself in being useful in an emergency, such 
as finishing plowing under adverse weather conditions, 
harvesting grain before the advent of a threatened storm, 
or preventing the spread of a disastrous prairie fire. 

An example of the latter occurred last summer on the 
level lands of the San Joaquin Valley, in California. A 
1,000-acre wheat field was ready for cutting and thresh- 
ing when a grass fire occurred in an adjoining field. The 
weather was extremely hot, the sun shone out of a clear 
sky, and as it was in the “dry season’”’ and no rain had 
fallen for months, the ground was as dry astinder. With 
the wind blowing directly toward the grain it looked as 
though the 1,000-acre field were doomed. The owner, 
however, was quick-witted, and hastily sending his two 
tractors to the scene he plowed up a wide path along the 
side of his ranch, which acted as a firebreak and stopped 
the fire. With horses alone it would have been wholly 
impossible to accomplish this result in time. The ex- 
treme heat alone would have prevented their doing 
effective service. 

As an example of the unique purposes to which a 
tractor can be put we have the experience of a land 
company, near Fresno, Cal., which desired to utilize a 
large acreage of absolutely virgin land in the growing of 
Smyrna figs. The land was underlain with hardpan 
near the surface, and before planting the young trees 
it was necessary to break up this hardpan to enable the 
roots to penetrate to the lower water levels. The com- 
pany planned to set out over one hundred thousand trees, 
and the task of boring the holes for the dynamite for 


By Arthur L. Dahl 


each tree was a big one. Finally a tractor was equipped 
with a drilling rig and a special water tank to be operated 
by the tractor motor and the work was 
The driver, from his seat on the machine, with one lever 
operated the drill which bored through the hardpan, 
ed measure of water to clear the hole, 
| cleaned it ready for the next marked 


ce »mmenced 


released the Tr 


raised the d 


spot \notl erated the tractor itself, allowing 
it to m ext hole, when the belt was again 
switched the drill, and the work continued. A 


second man followed with the powder, placed the charge 
in the hole and fired it. So fast did the men work that 
the explosions occurred at regular intervals and the 
entire job was completed in record time 
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Operating a drill with a tractor in connection with 
the setting out of fruit trees 





As a means of clearing new land the tractor is without 
a peer. It is able to forge through heavy underbrush 
that would scratch horses to pieces, and it has the power 
to pull the plows through the tough sod and root systems. 
This was demonstrated on the great plains of the Dakotas, 
where tractors were largely used to break up the virgin 
ground. It is being done today in many of the Western 
States, where public lands that remained unoccupied 
for centuries are now being placed under cultivation. 
In Nevada the desert is covered with a tough grass that 
has almost the strength of wire, and in one instance a 
settler had tried to clear his land with horses but found 
it almost impossible to make headway. The plow 
would be caught by this wire-like grass, and the horses 


could make no headway against it. Finally, he secured 
a tractor, and the land was quickly cleared, for where the 
grass could not be cut, the machine pulled it out by the 
roots. 

Where the land to be cultivated has once grown trees, 
the work of clearing out the stumps and root systems 
is a laborious one. Here the tractor has demonstrated 
its usefulness, as in many instances it has been used for 
this purpose. 

On the Yuba River, in California, a large dredging 
company finds it necessary to clear the lands to be worked 
by its gold ships. As these lands are all along the Yuba 
River dense growths of trees and underbrush have grown 
up. Some of these trees are of large proportions, and 
the root systems extensive. The dredging superin- 
tendent uses a ball-tread tractor in the work of clearing 
the land, and he has found the machine able to handle 
almost any kind of a stump encountered. By rigging up 
a special drum, over which the cables run, the power 
from the tractor engine is multiplied, and when the 
cables are attached to the tree to be felled, they are 
readily pulled down. The roots are either pulled out 
by the tractor, or dynamited, and not only is the work 
of clearing the land performed in shorter time but the 
expense is less than before the tractor was used. 

The tractor is being largely used in road work, and 
many county supervisors and road districts are pur 
chasing tractors for use in keeping roads in good condi- 
tion. By the use of scrapers, rollers, and other road- 
making machinery, attached to tractors, it is possible to 
accomplish more work on roads and at less expense 
than by the use of horses. In Spokane, Wash., the 
officials have found tractors useful in cleaning the streets, 
and during heavy snowfalls, the streets are cleared of 
snow by the machines. 

As a means of transporting heavy material over rough 
roads or steep grades, the tractor has commended itself 
to many contractors, mine superintendents, lumbermen, 
and railroad builders. In building the Los Angeles 
Aqueduct, where large quantities of supplies and heavy 
material had to be transported across a wide stretch of 
hot desert, the tractor was found almost indispensable, 
Its tracklaying wheels were able to pull a heavy load 
through the soft sand, it was not subject to the intense 
heat, and the small amount of fuel it required was easily 
carried, whereas the horses or mules required large quan- 
tities of feed and water, and lost a considerable portion 
of their energy through the intense heat of the desert. 
Many mining companies use tractors, instead of trucks, 
to haul supplies into the mountains, because of the 
superior traction, and the machines are used to haul ore, 
logs, railroad supplies, and other merchandise undef 
almost every adverse condition found in the West. Even 
in the valleys, where motor trucks or horse-driven 
vehicles are available, owners of tractors find them superior 
for hauling supplies by reason of the fact that the tractors 
will pull from three to six heavily loaded wagons oF 
trailers, thus economizing in man-power needed 
supervise the transported material. It is a common 
sight in the grain and rice districts of California to seé 
a train of many heavily loaded wagons coming along & 
public road, pulled by a single tractor. As the tractor 
of tracklaying type are not injurious to public roads, 
they are not prohibited from using them except under 
certain circumstances. 

(Continued on page 300) 
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Tractor driven from the seat of the spreader which it pulls 





Tractor pulling stumps in a California gold-dredging field 
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A storehouse filled with dried vegetables awaiting shipment 


The conveyor that carries the fresh vegetables up to the preparing room 


Dehydration Industry in America 
How It Is Carried On, and the Place It Holds in Our War Progress 


OSTERED by large Government contracts there is 

developing in this country a new industry that will 
be of material permanent benefit to our economic life. 
This industry is the dehydration, or drying, of vege- 
tables. By subjecting fresh vegetables to the action of 
circulating currents of warm, dry air the moisture con- 
tent is exhausted with the result that the weight and 
bulk of the product is greatly reduced and the vegetable 
is made non-perishable and can be kept indefinitely. 
The cell structure and the flavor is not injured by the 
drying process; soaked in water for a few hours, the 
dehydrated product is restored to its original color, bulk 
and food qualities and when cooked it has the flavor and 
appearance of the fresh article. 
, A year or two ago the dehydration of vegetables in this 
country was practically unknown. There were one or 
two small plants engaged in drying berries and vegetables, 
but the bulk of their output was used in Alaska or other 
distant places, where food supplies must be light and 
durable. At the entrance of this country into the war, 
and when our soldiers began going abroad in large 
numbers, the War Department was confronted with 
the task of supplying enormous quantities 
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régions, and in this country many of tne large charitable 
institutions are becoming interested in the product for 
use in their work. The big shipping companies have 
found dried vegetables particularly adapted for use 
on ocean vessels, because of the small space required 
for storage, and the keeping qualities and superior taste 
over canned goods. Scores of the finest hotels from 
New York to San Francisco now serve vegetables made 
from the dehydrated stock, and they report that the 
food is superior to that made from anything but ab- 
solutely fresh produce. Many economies can be prac- 
ticed by these large institutions in using dried vegetables, 
because all of the labor of preparing the food is elimin- 
ated. There is nothing to discard and no cleaning or 
washing of the vegetables is necessary, as all of this is 
done at the drying plant. Dietitians of hospitals and 
food experts and chefs all unite in recommending the 
food. 

When it is considered that from 65 to 85 per cent of 
the entire bulk and weight of green or fresh vegetables 
is water, and that it is the moisture that causes decay 
and deterioration, it is apparent that, when the dried 


often true that the weight capacity of a boat is fully 
utilized without taking up all of the bulk. 

The reason why so many hotels, hospitals and cafes 
are using dried vegetables is because of the convenience 
of the new food. A few cartons or tins of each variety 
of vegetable can be stored in a small space, and when 
desired for use the only work involved is to place a few 
handsful in water to restore the moisture content. 
Where fresh produce is used, a small army of helpers 
is required to sort the green stock, discarding wilted parts, 
tops or roots, and to wash the grit and dirt from the food. 
Even where the fresh vegetables are kept in refrigerated 
rooms, the loss through deterioration is excessive, and 
it is estimated that fully 50 per cent of green vegetables 
grown are lost before reaching the consumer. 

Vegetables used for drying are grown in the immediate 
vicinity of the drying plants, and are allowed to reach full 
maturity before picking. Within an hour or so after 
coming from the field they are sorted and washed, after 
which they are carried, by endless belts, to various 
machines which peel, slice or otherwise prepare the 
vegetables for the drying trays. Wherever possible 

machines are used instead of hand labor, 





of food to maintain the United States 
Army in France, at a time when the de- 
mands upon world shipping were the most 
pressing in the history of the world. To 
solve the food problem the various depart- 
ments of the Government coéperated and 
exhaustive tests were made of the different 
kinds of food available for export. The 
advisability of using dried vegetables was 
suggested, and a hearing on the subject 
was had before a sub-committee of the 
Senate Committee on Agriculture and 
Forestry, at which the food experts of the 
Department of Agriculture and the Food 
Commission appeared and testified as to 
the merits of the food. Representatives of 
commercial companies engaged in dehy- 
drating vegetables were also heard, and the 
writer appeared before the Committee 
and told of his experiments conducted in 
California. Samples of dried vegetables 
were exhibited, and hundreds of pounds of 
the food were distributed throughout 
Washington to be tested for flavor and food 
values. The restaurants in the Capitol 
‘served various vegetables cooked from de- 
hydrated stock supplied from the Cali- 
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which insures absolute cleanliness and 
uniformity. The drying trays are taken 
to the drying rooms and arranged, one on 
top of another, with open spaces on all 
sides so that the warm, dry air circulating 
throughout the room can come in contact 
with the food, slowly extracting the 
moisture without injuring the cell structure 
or chemical constituents of the product. 
The air is not allowed to get so hot that 
the food will be scorched or shriveled, and 
by a system of distribution the air is kept 
in constant circulation at a uniform 
temperature throughout the room. When 
dried, the trays are taken to the packing 
room, and the food immediately placed in 
paper cartons, iined with waxed paper, or 
in large tin cans. Thus protected, the con- 
tainers can be shipped to all parts of the 
world and the feod will not be injured by 
excessive heat os cold. 

At the drying plants nothing is permitted 
to go to waste, for all tops, peelings and 
waste portions from vegetables are fed to 
stock or hogs, and even the water used for 
washing the vegetables is saved and the 
mineral salts found therein are mixed with 








fornia plants, and scores of Senators and 

Congressmen ate the food and were 
astonished at the similarity to the fresh. At the Reed 
Hospital in Washington, 450 men were fed on the dried 
vegetables, and it was found that five pounds of dried 
stock supplied ample food for all. The President was 
even kind enough to try some dried tomatoes, which were 
made into soup, and many of the officials of the Govern- 

ment tried the samples in their own homes. 
_ Asa result of these tests the War Department entered 
ito contracts with several companies possessing the 
facilities for drying vegetables, and these contracts are 
being enlarged as the industry develops and can take 
Care of new demands. On the Pacific Coast, one 
Organization alone now operates ten large commercial 
rs, employing several thousand people, and large 
acreages have been contracted in the vicinity of the 
drying plants for the growing of vegetables. Millions 
Pounds of dried potatoes, carrots, turnips and other 
Varieties have already been shipped to our armies 
, and a steady stream of the new form of food 
Speeds across the country and the Atlantic to satisfy 
appetities of our boys over there. The American 
Cross has also become a large purchaser of dried 
vegetables for use in its rescue work in the devastated 


The fan that forces the warm air into the drying room ' 
product is used, a wonderful saving can be effected in 
transportation, storage and handling. One pound of 
dried tomatoes or cabbage is equal to 20 pounds of the 
fresh or canned; one pound of spinach, when dried, is the 
equivalent of 18 pounds of the fresh, and so on down to 
potatoes, which have a ratio of one to six. One carton 
of dehydrated tomatoes, weighing 244 pounds, is equiva- 
lent to a case of the canned containing two dozen quart 
cans, the whole weighing 60 pounds. Therefore, in 
shipping dried vegetables to our soldiers in France, the 
Government is able to furnish, in one shipload, as much 
actual food as could be carried in from fifteen to twenty 
shiploads of canned goods. If we went a bit further and 
included the weight and bulk of the tin and wooden 
containers needed for the canned product, we should find 
a still greater saving, for in every car of canned vegetables 
the containers alone weigh about 24,000 pounds. While 
the dried vegetables furnished the Government are put 
up in tins, they are large enough to hold about ten 
pounds each, and two tins make up a crate light enough 
to be handled by one man. The lightness of the dried 
product also permits vessels to be loaded to full cargo 
capacity, whereas in the case of heavy canned goods it is 


the greens fed to hogs. 

The expansion of the industry offers 
tremendous opportunities to this country. With a large 
commercial plant or a community plant in each locality, 
a new market will be offered to vegetable growers. 
Thousands of acres of waste lands in the outskirts of 
cities, towns and villages can be utilized for the growing 
of vegetables, and the spaces between fruit trees in 
orchards can be used for the same purpose. Surplus 
market stocks can be taken to a nearby drying plant and 
saved, as is done in Europe. Germany has several 
thousand drying plants scattered throughout the coun- 
try in which are dried all surplus vegetables grown, and 
before the war she annually dried twice as many potatoes 
as were grown for all purposes in this country. Her 
dehydrated vegetables have doubtless been one of the 
reasons why she has been able to withstand the food 
blockade of the Allies. England, Italy and France are 
also large users of dried vegetables, and in many com- 
munities the law requires that all fresh vegetables left 
over in markets at the end of the day shall be taken to 
drying plants. The feasibility of the new industry has 
been fully demonstrated, and the orly thing remaining 
to be done to cause its rapid expansion is to educave the 
people to use the new form of food. 
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Strategic Moves of the War, October 


By Our Military Expert 
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British 60-pounders covering an advance by the Canadians, 1,000 yards away 


HE history of the great world war has been rapidly 

made in the past two weeks and on every front of 
the extended battle lines in France, the Balkans and 
Palestine. Only Italy and Russia have failed to show 
great gains for the Allies under the guidance of the 
central control; even in these two countries military 
developments may be looked for at any time as long as 
suitable campaign weather holds until the advent of 
winter. The surprising successes of the Allies against 
the Germans in France, against the Bulgarians on the 
Salonica front, and against the Turks in Palestine, 
have undoubtedly discouraged the Central Powers as 
much as they have heartened and encouraged the Entente 
Allies) who now look forward to ultimate success as a 
thing assured. 

Up to a few days ago the fighting on the Hindenburg 
lines in the west had been largely local though many of the 
engagements had taken on the violence of pitched battles. 
The British army had fastened itself at many points 
near the lines and all the efforts of the Germans to dis- 
lodge them had failed. All the way between Cambrai 
and St. Quentin this theater had seen a constant suc- 
cession of attacks that must ultimately lead to breaks 
at various points, despite the most stubborn and des- 
perate resistance on the part of the Germans, who 
have made use of trenches, deep ravines, and all natural 
obstructions where they would have less to fear from 
tanks or the overwhelming numbers of their adversaries. 
The latest reports show a British advance toward 
Cambrai that is the beginning of an ambitious effort to 
close in on that city. The attacks have progressed 
satisfactorily everywhere and the much advertised 
Hindenburg line has been passed in several places. The 
French have captured St. Quentin farther south; they 
are continuing the advance toward the LaFére road and 
are but a short distance from it and from the Oise River 
directly behind it. 

But St. Quentin, Cambrai, and LaFére have in a way 
become mere outposts of the German defensive lines and 
have, in the new development, ceased to be hinges of the 
system of German defenses; for the plan of the Allied 
commander-in-chief is now in full swing and the vast 
battle front from the North Sea to Verdun and beyond 
is all aflame. It is probably the greatest struggle in the 
world’s history; the same tactics that have been so 
successful in the recent reduction of German salients 
are continually repeated. The entire situation is most 
satisfactory and it would seem that the events of the next 
few days must prove to be most decisive. 

On September 27th the combined French and American 
forces began what is probably one of the greatest Allied 
efforts of the war on a 40-mile front between Rheims 
and Verdun; the attack was launched against the Ger- 
mans on both sides of the Argonne forest in the Cham- 
pagne and Meuse regions. It took but a short time to 
break the German lines; in the first day’s assault the 
French drove forward four miles in the Champagne 
while to the east of the Argonne forest the Americans 
advanced seven miles as an initial effort. It is evident 
that the French commander has large objects in view 
and that his intent is to put a few more dents in the 
German lines. By driving a iew miles north he will cut 
the first lateral railroad behind the German front, 
running from the Rheims sector to the Meuse. At 
Vouziers farther north he would cut another. By 
moving down the Aisne valley from Vouziers to Rethel 
he would not only break all connections east and west 
between the Laon bastion and the Meuse, but he would 
also come in on the flank of the present German lines 
on the Aisne, putting them in a salient to be pinched out 
at Laon. 

The present assault here is against the keystone of the 
German defensive are in France and is pregnant with 
wide strategic possibilities. The point of attack selected 
is no surprise to students of the strategic positions on 
the western front, for the Champagne and the Argonne 
offer the greatest opportunities with the minimum loss of 
men. It will probably develop into one of the greatest 
battles, for it has evidently been planned on a grand 
seale. Success here will mean the evacuation by the 
Germans of all of northern France and probably of a good 
part of Beigium also. For the Allied move has in view 
the driving of a wedge through to the line of the Meuse 
River where the latter touches the Ardennes mountains, 
near the borders of Belgium. 

Such a wedge would have as a base the fortress of 
Verdun on the east and Rheims on the west; it would 


split the German armies and would menace all the com- 
munications of their forces in Belgium and northern 
France. It will threaten the entrance into France from 
Belgium and must result in the withdrawal of the 
Germans to the line of the Meuse River. If the battle 
lines move to the relatively level country around Rheims, 
it is more than probable that the French commander 
intends to strike for a straight path into Belgium itself. 
This is more than likely as the abandonment by the 
Germans of strong positions that had been heretofore 
constantly strengthened from the time of their first 
occupation shows a condition of anxiety and nervousness 
that has led not only to tactical errors but is a confession 
of weakness that has been unexpected. For they 
are beginning to realize that it is not the policy of the 
Allied commander-in-chief to put his trust in one move- 
ment; but that it is his intent to destroy the German 
armies now in France and, while doing so, to drive 
them back across Belgium and into Germany. 

The best way to carry out these designs is the method 
being followed of everywhere keeping the lines under 
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The breaks in the Hindenburg Line, October 2nd 


The dash line represents the Hindenburg positions, and the broad 
black zone the location of the fighting on the above date. 














pressure and shifting constantly the points and direction 
of the attacks. Thus the Germans can nowhere create 
or keep a strategical reserve but must split up such a 
reserve into parts to be distributed as best possible. 
In such a case some one part of the line must eventually 
collapse and thus the whole front will be swept back or 
entirely destroyed. The attacks upon St. Quentin and 
Cambrai and the struggles for Laon, LaFére, and Douai 
are thus seen to be but links with the Meuse valley- 
Argonne-Champagne operations. This is also the case 
with the advance of the British and Belgians around 
Ypres and farther north where unexpected German 
weakness is displayed; Dixmude and Roulers have been 
taken and Menin is threatened. By the capture of 
Roulers, the railroad from Lille to Ostend and Zeebrugge 
has been cut and it can be a question of only a short 
time when these two submarine bases will be abandoned 
by the Germans. These are all attacks on the flanks 
and center of the German lines, from Nieuport to Miil- 
hausen, and are enabling the Allied commander not only 
to make continuous use of his forces but also to utilize 
to the greatest advantage his superiority in men and 


guns. A gain at one point is felt immediately everywhere 
along the line and turns what are apparently isolated 
attempts into a continuous battle with all moves inter- 
locking. 

The Germans have attempted to make strong stands 
at various points; but they have not so far found posi- 
tions of sufficient strength to be able to offer effective 
resistance. If the American troops, now advancing 
on the Meuse, can reach Stenay, they will not only cut 
the lines to Montmédy, Longwy, and Luxemburg but 
ean also outflank all the lines of communucation between 
Laon and Metz. Such a move will go far to cut all 
communications between the German armies in France 
and Belgium and those in Lorraine and Alsace; because 
north of Stenay, the Ardennes mountains are a bar to 
quick communucations east and west and farther north 
there are only long roundabout railway and road con- 
nections with Germany via Liége, Aix-la-Chapelle and 
the towns in the Rhine Valley. 

While the Germans probably looked for an attack in 
the level Champagne country, they hardly expected the 
drive toward the north along the Meuse that has been 
made by the American Army, meaning as it did an attack 
by two wings separated by the wooded Argonne hills. 
Yet this daring move was carried out, and the Germans 
in the forest region have no doubt been almost gur- 
rounded by the Americans and French who have come 
up on the west side of the mountains. At any rate, 
a hasty evacuation of the regions has been or will be 
found necessary to save losses to the Germans in men 
and guns. Once this evacuation has taken place and 
both forces are on the northern edge of the forest, a 
great success will have been won; for a strong position 
will have been created from which a drive can be made 
that will carry the French and Americans on to Rethel 
and Stenay and to the country around Sédan. And if 
that can be done, nothing will be left to the Germans but 
to retreat to the French frontier all the way from Lille 
to the banks of the Meuse River. 

On the St. Mihiel salient the American army has 
established its line running from the southeast to the 
northwest across the mouth of the salient and for the 
time being appears to be resting after its victorious 
advance. Its position is on the edge of the hills that 
drain to the east into the valley of the Orne River; 
in fact the troops are on the edge of the Briey Basin, 
the possession of which is so vital to Germany’s iron and 
steel industries. The line is only 15 miles back of the 
great railway from Metz to Méziéres that supplies the 
German armies to the north and west in the Champagne 
region. The position of the American line gives an 
excellent opportunity to the French to attack down the 
valley of the Orne from their commanding positions 
around Verdun and thus to open the way into the Briey 
region and to threaten Metz from the west and north. 
If this were combined with an advance of the American 
right and of the Second French army around Nancy inte 
Lorraine, Metz would also be threatened from the east 
and south and thus a gradual investment of the fortress 
could be made. Already its forts on the west are under 
the fire of American guns from their present positions 
in the St. Mihiel salient. 

The advance of the Allies in the Balkans has been & 
most surprising success as the Bulgarian-German armies 
were quickly driven back, dispirited and discouraged, 
with the loss of both men and guns. Starting out from 
their positions between Monastir and the Vardar valley, 
the Serbians pushed forward some days ago across 
mountains and down the valley of the Cerna River, 
cutting the railway line between Salonica and Uskub. 
This road was the main line of communication for the 
Bulgarians and, as a consequence, all their armies were 
forced to retreat. The French and Serbian forces took 
Veles, and ten miles south on the Veles-Prilep road 
they cut off the retreat of the Bulgarian First Army 
toward the Vardar. This army apparently broke up, 
for the parts that were trying to retreat through Prilep 
to Veles would be forced to make a detour over difficult 
roads and paths,to the west through the mountains t 
Uskub. But the Allied troops were nearer to Uskub, 
being only 25 miles away; and they also had an easy 
approach to the town up the Salonica-Uskub railway- 
Part of this hostile First Army that held the front west 
of Monastir retreated to Krushevo ten miles west 
Prilep. From that point it would have had to pusl 
north into the mountains of southern Serbia or go west 

(Continued on page 302) 
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Outstripping Germany in the Chemical Industry 


Large-Scale Production by Means of Machinery 


JT The Fourth National Exposition of Chemical 
Industries recently held in New York, the general 
ublic demonstrated as much interest in the exhibits as 
did the professional men. Indeed, one of the important 
functions of the exhibition since the first one in 1915 has 
been the spreading of information regarding chemical 
industry among all those concerned, although many had 
reviously failed to appreciate its importance to them. 
The place of chemistry in the minds of the authorities 
is best illustrated by the fact that although other tenants 
had been required to vacate the building in which the 
exhibit was held, our government approved the plans 
for the week and allowed the display with its accompany- 
ing program to be completed. 

When things changed so radically in 1914 chemistry 
was found by many who had paid little heed to it to be 
back of much of our civilization’s needs. Because the 
industry was so new there was obviously a real necessity 
of bringing together the apparatus manufacturer, those 
having new materials and producers of refined and 
intermediate compounds, so that more could be learned 
about things available. The 1915 exposition was the 
answer and from a part of a floor then to three floors in 
the Grand Central Palace in 1918 is one index to the 
industry’s growth. 

Those who have watched this growth have seen first a 
rapid increase in the numbers of exhibitors, second the 
international tone development, third the awakened 
interest on the part of those having resources to attract 
chemical plants to locate in their midst and fourth, the 
progress of the exhibitors themselves. The increase in 
the number of exhibitors is but a natural expression of 
what have been going on. Hundreds of millions are now 
invested in chemical plants. A single company has ex- 
pended twenty-five million; another purchases supplies 
and materials worth from three to five millions each 
month. The war has created chemical opportunities 
which have given rise to many new corporations and some 
of these have already joined their efforts. An inter- 
national tone has been taken because of the excellence 
of the work done here and because abroad America is 
being recognized as a satisfactory resource for an increas- 
ing percentage of those materials formerly obtainable 
only in Europe. South and Central American repre- 
sentatives were to be found in attendance, examining 
apparatus and discussing problems. The Orient finds 
the exposition attractive no less than representatives of 


By H. E. Howe 


our European Allies and our neighbors in the western 
hemisphere, Canada and Mexico. 


The Wealth of Raw Materials 


Regions of our country blessed with resources afford- 
ing raw materials for chemical industry display the in- 
formation attractively and both chemist and banker 
are beginning to know the opportunities presented in 
eastern Tennessee, about Knoxville, in Georgia and 
Ontario. Certain railways have called attention to the 
regions which they serve and information has been 
obtainable regarding Canada from representatives of one 
of the Dominion departments in attendence. The prog- 
ress of the exhibitors in their special lines has been 
marked. Materials made only in the laboratory a short 
time ago are now produced on a commercial basis. 
Many troubles due to impurities have disappeared as the 
technique of purification has been mastered. Dyes that 
were unsatisfactory are now of a superior grade, largely 
due to improvements in intermediates and increased 
purity of reagents. The range of all chemical products 
is broadening and compounds talked about or promised 
a year ago are now to be found displayed. To emphasize 
this quite remarkable progress bullseye labels were 
placed this year on those things now made in America 
but formerly not manufactured on a commercial scale 
here. This putting on of flesh by the lean figure of 
chemical industry is in every case addition to muscle 
which will give strength for the commercial contest so 
many expect in post-war days. The codperation needed 
between chemical manufacturers to entrench the indus- 
try still better and the government assistance to make it 
bomb-proof show encouraging signs of development. 

Upon the layman at least two deep impressions 
seemed to have been made in addition to a real apprecia- 
tion of what chemistry has demonstrated itself capable 
of doing. He was amazed to find nearly 350 exhibitors 
cataloged and surprised to learn that chemistry, that is 
industrial chemistry, is very different from what he had 
supposed any chemistry could be. Many people are 
convinced that chemistry concerns only obnoxious odors, 
stained hands, damaged clothing, premature explosions 
and pretty colors and that it is all conducted by a mys- 
terious man using test tubes or beakers. To such good 
folks the exposition proved that industrial chemistry 
requires ingenious, large-scale apparatus the design and 
construction of which is very often as serious a problem 


as working out the reaction involved. For instance, 
those very reactions begun in the laboratory test tube 
can not be carried out commercially in glass containers 
and it may be difficult to provide something that will 
resist the chemical action in hand equally well. 


Introduction of Big Machinery Into Chemical Industries 


The American method consists in large scale produc- 
tion, made as mechanical as possible to save labor. And 
that was the lesson which the Germans learned when they 
visited us in 1912 on the occasion of the Eighth Inter- 
national Congress of Applied Chemistry. They found 
such chemical manufacture as then existed carried on in 
much larger units than they had ever used and it sur- 
prised them to see the perfection of our mechanical 
devices. They used the information to their advantage; 
and yet in 1914, they felt sure that lack of both laboratory 
and commercial appliances would make it nearly im- 
possible for America to displace Germany in the chemical 
field! 

It is out of the, question to discuss reactions here, but 
it may be said that adding acids te toluol to nitrate it to 
T. N. T., tri-nitro-toluol, is accompanied by more diffi- 
culties than a simple statement discloses, including a 
safety factor, which must enter into machinery design. 
To meet these conditions a nitrator has been built which 
is capable of changing the liquors at the rate of 2,000 
gallons in 30 seconds, using a propeller device which 
draws the contents from the bottom of the nitrator to 
an outside system through which the material is rapidly 
discharged into the top again. Meanwhile the proper 
temperature is maintained within by cooling coils pro- 
vided with litmus paper controls which indicate any 
leaking of acid to water and there are governors which 
control the toluol inflow should temperature conditions 
be incorrect. This apparatus is of great size and repre- 
sents what has been accomplished in chemical castings. 


Acid-proof Ferrous Alloys 


Ferrous alloys have been devised such that most acids 
are ineffective and this is easily demonstrated by running 
acid from the alloy to ordinary cast iron and noting 
the change in the color of the acid. Now these castings 
were to be had in small sizes before the war, but the 
manufacturers thought large ones could not be cast and 
lacking an insistant demand nothing wasdone. All that 

(Continued on page 303) 
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One of Eleven 
To the Editor of the ScrentTiFIc AMERICAN: 

Your magazine is one of 11 which the American 
Library Association has found in such demand in its 
Library War Service as to warrant a subscription for 
some 650 copies. These go to 650 service points, in- 
cluding the various Camp Libraries, Y. M. C. A. and 
K. of C. huts, other recreational centers, and small camps 
and posts where we supply books and other reading 
matter. 

The Library War Service now reaches 43 large U. S. 
Camps, where there are central libraries, and more 
than 1,500 distributing branches and stations; 500 
smaller army and navy camps, posts and stations; 143 
hospitals; 242 vessels; more than 300 distributing 
points in Europe. 

Men in these camps want each current issue of the 
ScientiFic AMERICAN, as camp librarians all assure us. 
In general, copies reaching them under the Burleson 
“one-cent’”’ privileges have not been of sufficiently recent 
date, nor in sufficient quantities. 

The pleasure a recent number of the Screntiric 
American will give to a man in camp or in France can 
best be understood by your readers. Therefore, we 
hope you will once more remind your readers to put a 
One-cent stamp on each number as soon as it has been 
read, and drop it into the mail box, under the Burleson 
provision. 

An army of millions of men will need hundreds of 
thousands of every issue of your magazine. 

Cart H. Mivam, 
Assistant to the Director, 
American Library Association, 
Library War Service. 


Winning the War 
To the Editor of Tar Scientiric AMERICAN: 

As an American engineer I want to contribute my bit, 
to accomplish that end. We are a nation of inventors, 
while it is not on record that the Germans have ever 
@iven to the world any great inventions. 

General Pershing asks our Government for jitney 


tanks for winning the war. In our army and navy are 
some of the best engineers, mechanics and chemists in the 
world, who would gladly make all the jitney tanks and 
other weapons of war if given the opportunity right on 
the ground behind the battle lines. 

Complete plants can be mobile so they can follow up 
our soldiers even to the gates of Berlin. This is made 
possible by modern inventions. For example, the 
man in the forge shop will contribute more to our final 
victory than any other branch of industry. Heretofore 
forge shops have had large drop or steam hammers with 
great foundations which cost nearly as much as the 
hammer itself. Thanks to our American and British 
engineers, today a complete forging plant can now be 
installed or mounted on a flat car consisting of one steam 
hydraulic forging press, with jib crane, oil-fired boiler 
and heating furnace. This forging plant is capable of 
handling and forging 6- and 7-inch square billets into 
any shapes, such as are common to work in the average 
forge shops. This forging press has double the capacity 
of a 1,500-pound steam hammer; it needs no foundation 
and when erected on a car, it can follow up our victor- 
ious troops and supply their immediate wants on the 
ground. Smaller forging plants can be installed in the 
same manner. Lathes, planers and all other machine 
tools, together with assembling plants can thus be 
erected on flat cars, which are protected from the ele- 
ments and airplanes. This system would place us in a 
position to repair everything right on the ground; give 
our engineers and inventors a chance to perfect new 
weapons of war to assist our soldiers in clearing up the 
road to Berlin, and save millions of dollars to our Gov- 
ernment. It would also furnish congenial employment 
to our convalescent engineers, mechanics and chemists. 

This is a war of steel and has made steel one of our 
most precious metals. The production of both steel 
and munitions is limited by our ability quickly to ex- 
pand coal production. It requires from four to five 
tons of coal to produce one ton of finished steel. It is 
stated, that during the battle at Verdun, the French 
fired from their cannons 60,000,000 shells containing 
1,800,000 tons of steel, the production of which con- 
sumed nearly 9,000,000 tons of coal. One 3-inch shell 
takes 20 pounds of steel and 80 pounds of coal. 

Mr. Leonard Replogle, Director of Steel Production, 
stated recently that our Government requirements for 
steel covering the last six months of this year will reach 
21,000,000 tons, while the present prospects for produc- 
tion during the same period is only 16,000,000 tons. 
The steel mills are not running to their full capacity 
until they can get more coke. More coke in turn, de- 
pends upon more coal. 

This condition of the production of steel opens up a 


vast and prolific field for our Amerizan engineers and 
inventors to shorten the duration of the war and ciear 
the road to Berlin. Great improvements have been 
made in the electric furnace for the production of steel 
of a superior quality, from scrap, properly selected. 
The battlefields of France can furnish thousands of tons 
of scrap steel and the rivers and water courses of France 
can furnish the electricity in thousands of H. P., thus: 
solving the coal problem. 

An electric furnace with our present-day knowledge 
can be installed on a flat car, made motile so as to follow 
up our battle line on the road to Berlin. 

The above is a synopsis of a perfect system, up-to-date 
in every particular, and if adopted by our Government 
would insure us a speedy victory; solve the coal problem; 
ease up on our shipping; give our engineers an oppor- 
tunity to invent new war weapons; furnish pleasant 
employment to our convalescent wounded heroes; 
supply army wants at the front; save millions of dollars 
to our Governmenf; help home industries; chase the 
Huns to Berlin and then to Hades; end the war and 
bring peace to the world. 

Chicago, Il. James FraNKLIN Durry, M. E. 


“‘Who Shall Eat the Bran?” 


To the Editor of the Screnriric AMERICAN: 

Mr. Vaughan, who criticizes my article upon the 
utilization of wheat bran, has evidently mistaken the 
purposes of this article, which was merely to point out 
that in considering the use of wheat bran as human food 
many factors must be taken into consideration. One of 
these factors, the value of the mineral constituents for 
fertilizing purposes, is rarely given much, if any, con- 
sideration. It seems to me that this point should 
receive consideration, especially at a time when the 
fertilizer situation is so critical. As to Mr. Vaughan’s 
criticisms, it seems to me that in a number of instances 
it would be difficult for him to submit sufficient data te 
substantiate the statements which he has made. 

A. D. Hoimzs, 
Specialist in Charge of Digestion Experiments. 
U. 8. Department of Agriculture. 


How to Get Paper 

4 be Mexican Government has experienced all kinds 

of difficulty, in view of the restrictions put by the United 
States upon the shipment of paper, in getting the maierial 
for newspapers and official documents. It has accord~- 
ingly placed on the import of paper a “duty in kind,” 
but which looks like confiscation. On newsprint paper 
this duty amounts to 30 per cent and on other grades 
20 per cent. Payment in paper is exacted. 
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This enormous engine, the largest 


ever built, weighing 449 tons (of 2,00 opis 


‘*Most Powerful Locomotive in the World’’ 


Its Cylinders Are as Large as the Locomotive Boilers of 50 Years Ago 


O rapid and unending is the increase in size of engineering 

constructions, that no careful prophet ventures to predict 
that we have reached, or are even approaching, the limit 
Otherwise, we might venture the statement that, in the 
mammoth locomotive which sketches across these two 
pages, the limit has at last been reached 

Certainly the boiler, 9 feet 4% inches in diameter, can go 
no higher. It is already level with the top of the cab; the 
smokestack has shrunk to a mere ring; and the sand boxes 
have been crowded from their immemorial position of dignity 
astride the boiler and forced to cling snugly against its side. 

If the future “‘mammoth”’ can go no higher, it certainly 
cannot spread out to the sides; as a glance at the castings 
containing the two 48-inch cylinders will show; and as for 
length, an engine with its tender that measures 105 feet over 
all has surely reached the limit 

This Mallet locomotive, with a tractive power of 147,200 
pounds, working compound, and 176,600 pounds, working 
simple, is one of ten which are now being delivered to the 
Virginian Railway by the American Locomotive Company. 
They are being built to the order of the authorities cf the 
Virginian Railway, who have the problem of handling a 
constantly-increasing volume of traffic on an exceptionally 
difficult, part of the system 

The portion of the line between Elmore and Clark’s Gap 
on the Deepwater division, a distance of about fourteen miles, 
has a grade for the last eleven and one-half miles of 2.07 per 
cent, with maximum compensated curves of 12 degrees. For 
the first two and one-half miles the grade is 0.5 per cent 
This fourteen miles is all single track and includes five 
tunnels, which compel the use of an absolute block. This 
is the crucial part of the entire system, as all the tonnage of 
the Virginian Railway passes over it. During the last eleven 
years Mallet locomotives have been employed in handling 
this traffic. The size and power of these locomotives have 
progressively advanced to keep pace with the growth in 
volume of traffic. 

The first installment consisted of four engines of the 
2-6-6-0 type with tractive power of 70,800 pounds. Next in 
sequence were eight of the same wheel arrangement, but with 
a tractive power of 90,000 pounds. The third installment 
consisted of one engine of the 2-8-8-2 type with a tractive 
power of 100,800 pounds. The fourth lot was six engines 
of the 2-8-8-2 type with a tractive power of 115,000 pounds. 

At present, trains passing over the mountain section are 
operated by one 2-6-6-0 type Mallet road engine, witha 
tractive power of 90,000 pounds, at the head and two 2-8-8-2 
Mallet pusher engines, with a tractive power of 115,000 
pounds each behind. The maximum tractive power which 
can thus be applied to a train is 320,000 pounds, which 
enables them to handle 4,500 tons in 60 cars having an 
average weight for car and load of 75 tons. 

The traffic volume is still growing, and as the track is 
single, and as it is not desired to increase the number of 
engines on any train above three, it has been found neces- 
sary to put still larger locomotives into service. The 
enormous locomotives under discussion were developed in 
order to accomplish this result. 

Upon receipt of these new engines, trains will be composed 
of one of the 2-8-8-2 Mallet engines, having a tractive power 
of 115,000 pounds, at the head and two of the new 2-10-10-2 
Mallet engines, having a tractive power of 147,200 pounds, 
behind, giving a total tractive power for the train of 409,400 
pounds. This train will have a tonnage of 5,850 tons, the 
equivalent of 78 cars having an average weight for car and 
load of 75 tons. 

The 2-8-8-2 type Mallets, which will be used on the head 


end of the train, were built by the American Locomotive 
Company in 1912 and 1913. At that time these engines 
were the most powerful locomotives in the world. The 
following comparison shows the extent in which these 2-8-8-2 
type engines were exceeded in the new 2-10-10-2 type: 

2-8-8-2 2-10-10-2 % 

type type increase 
Total weight of engine, pounds. 540,000 684,000 26.6 
Total weight, engine and tender, 


pounds _ - aie i'n Sa eta a 752,000 898,300 19.5 
Heating surface, sq. ft__------ 6,909 8,606 24.5 
Superheating surface, sq. ft.--- 1311 2,120 61.7 
Tractive power, compound 

Re ee hoe 115,000 147,200 28 


Tractive power, simple, pounds. 138,000 176,600 28 
Apart from the enormous weight and power of the loco- 

motive as a whole, some of the dimensions of the boiler are 

impressive as showing the 

































extent with which all limits 
were exceeded in its design 
and construction. At the first 
course it is 105% in. diameter 
outside, while -the outside 
diameter of the largest course 
is 112% inches. The barrel 
is fitted with 381 tubes 2% 
inches in diameter, and 70 
flues, 54% inches in diameter 
and 25 feet long. A com- 
bustion chamber 36 inches 
long is included. The firebox 
is 181% inches long and 
1087s inches wide. A total 
heating surface of 8,605 sq. ft. 
and a superheating surface 
of 2,120 sq. ft. are obtained: 
The engines may be worked 
as simple (in starting) or 
compound. The pair of simple 
engines, 30 inches in diameter 
by 32 inches stroke are carried 
in the main engine frame; 
the pair of compound cylinders, 
48 inches diameter by 32 








inches stroke, are mounted 
with the leading pair of wheels 
and the ten 5-coupled drivers 
as a separate unit, the forward 





half of the boiler resting upon 
this unit which is free to move 
laterally with respect to the 
boiler in rounding curves. 
The boiler pressure is 215 
pounds to the square inch. 

The tender carries 12 tons 
of coal and 13,000 gallons of 
water. The consumption of 
coal is 6% tons per hour, and 
it is fed to the furnace by a 
mechanical stoker. 

The horse-power, when the 
engine is exerting its maximum 
effort is 5,040, which is ap- 
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proximately equal to the com- 
bined horse-power of four of 
the 3,500 fabricated cargo ships 





Weight: Engine, 342 tons; Tender, 









107 tons. Cylind 
Working simple, 88 
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which are being built for the United States Shipping Board. 

The design as a. whole follows the builder’s ordinary 
practice, differing from previous designs only in modifications 
made necessary by the increased power. The engines were 
built at Schenectady, N. Y., and the contract called for de- 
livery completely erected and ready for service on Virginian 
Railway Company tracks. The shippmg arrangement re- 
quired considerable planning before the railroad carriers 
could be convinced that they could safely accept and move 
via their lines, locomotives of such size and weight. 

In preparing for shipment of large locomotives it is first 
necessary to submit diagrams showing the estimated height 
and width elearance dimensions, and the distribution of 
weights on each axle to the operating or engineering depart- 
ment of eaeh carrier over whose line it is intended to route 
the shipment, this in order to secure their agreement to handle 
the shipment when offered to their line. If some projection 
exceeds the earrier’s clearance limitations, an effort is made to 
meet the objection by removing that part, if possible, and 
reapplying it on arrival at destination. Or, if the weights 
are too heavy for some trestke or bridge via a natural route, 
an effort is made to find a way to ship via a detour route. 

These large locomotives presented an unusual problem. 
It was impossible to ship them completely assembled and 

moving dead on their own 








wheels. After the considera- 
1] tion of many plans, it was 
finally decided to leave the 
boiler on the frames but 
trimmed of all outside parts 
and projections. The cab, 
low-pressure cylinders, and 
other certain parts were re- 
moved and the remaining 
skeleton with tender was 
shipped on their own wheels. 
Each locomotive required on2 
flat car, one gondola. and one 
box car to carry the loose and 
detached parts. 

Authority was eventually 
secured for shipping in this 
manner although under special 
operating instructions and via 
detour routes. 

The full route used was as 
follows: 


New York Central Railroad, 
Schenectady to Newberry 
Jct. 

Pennsylvania Railread, via 











Columbia, Perryville, New- 
ark, Del., Porter, Delmar 
and Cape Charles. 

Float from Cape Charles to 





Port Norfolk, Va. 

N. & P. B. L. Ry., Norfolk & 
Western, and Virginian Rail- 
way to Princeton, W. Va. 


The Norfolk & Western Rail- 
way was used only in the 
Norfolk district, as the Nor- 
folk & Portsmouth Belt Line 
Railway could not handle the 
engines direct to their point of 
connection with the Virginian 
Railway. 

The engines could only be 
handled one at a time from 








LP. 48"; Stroke, 32”. 


rs: F 
84 compound 7314 tons 





Horse- power, 5,040. Drawbar pull: 





Cape Charles to Norfolk as 
there was only one float—the 
latest one built—capable of 





handling the bulky shipment under special instructions. 

Each locomotive was accompanied by a messanger who 
had sle2ping quarters fitted up in the cab which was loaded 
on a flat car. Approximately two weeks was the actual 
running time from Schenectady, N. Y., to Princeton, W. Va. 


Good Milk With Cows 10,000 Miles Away 


OW good milk can be obtained witheut the dependence 

on cows is an interesting suggestion. It is claimed that 
the demand for good milk and cream may be met without 
the presence of cows, provided transportation, water and 
power are available. A prominent American chemist offers 
the following interesting recital. 

First of all, let us recall that copra is an article of com- 
merce and consists of the dried meats of cocoanuts. It con- 
tains from fifty per cent to sixty-three per cent of oil. There 
is hardly any limit to the amount that may be produced. 

In India, Cochin China, the South Sea Islands and else- 
where the oil has been used as food since the dawn of history, 
for the fats contained in it are singularly like the milk fats of 
mammals in most respects. It is already in wide use in this 
country as ‘‘nut margarine’’ which is cocoanut oil into which 
some butter has been melted and the whole churned with 
skim milk, and worked as ordinary butter. 

Now let us discuss skim milk for a minute. That is milk 
with the fats removed. There remain behind among other 
things nearly all the casein, most of the milk sugar and part 
of the vitamines, dependent upon the method of drying. 
Vitamines are reported to be needful to make children grow, 
in the place of the spankings recommended byUncle Remus. 
Casein is the most easily assimilated of all proteid foods. 

The process which we are about to describe was patented 
but not worked out to a commercial scale. The rights were 
bought by some Chicago business men and when industrial 
research was necessary, they came to us. The new art con- 
sists in mixing skim milk in water and incorporating cocoa- 
nut oil with it until it becomes an emulsion just like milk 
or cream. It is not so simple as it looks, because one can 
shake up skim milk and cocoanut oil with water until the 
cows come home, but as soon as the mixture is allowed to 
stand the oil and water separate. 

The striking feature of the invention is the discovery of 
a stabilizer, a protective colloid, a perfectly harmless body, 
found in raw sugar, which will make those minute particles 
of fat shy away from each other just as they do in milk, 
instead of merging together into one mass, as particles of 
fat will do under ordinary circumstances. 

The process fortunately lent itself to technical develop- 
ment, and all sorts of apparatus were tested out until finally 
it was ready for commercial scale manufacture. Then we 
found a purchaser and built a factory which is now in regular 
operation. 

We can get whatever type is wanted; thin milk, rich milk, 
half cream, full cream, or even thick, clotted Devonshire 
cream. It tastes like milk and cream, contains substantially 
the same bodies, is slightly more digestible than the original 
cow product, while its keeping qualities are fully as good if 
not better. It is already in successful use at table, in making 
cream caramels and ice cream, and in cooking. 

It may be produced wherever there are shipping facilities, 
good water and fuel. No cow is needed for 10,000 miles. 
In the tropics, where milch cows are difficult to maintain; 
in camps, in industrial centers built on arid land or on ship- 
board, such an emulsion plant may be set up. It is also in 
great cities where, owing to the complexities of distribution 
the price of milk is getting clear out of its proper proportion 
in the cost of living, that this innovation should be a special 
boon. The thousands of years’ successful use of the same 
fat for edible purposes, the sterilization of the skim milk by 
evaporation, the economy of the process and the cleanly 
methods of preparation from start to finish, all assure the 
product te be at once wholesome and free from the hazards 
of commercial milk. 
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Who Shall Do It? 


October 12, 1918 


Selecting a Contractor for Government Emergency Construction Work 


HE Government’s building problem at the beginning 

of the war was not all to be solved by the mere framing 
of a form contract or the building of a supervisory 
organization to administer it. If any measure of ex- 
pedition and efficiency was to be obtained it was neces- 
sary to turn to the industry itself to ascertain just what 
might be put to useful service in the solution of the 
staggering construction program that the Government 
was about to undertake. A survey of the industry was 
necessary, for it had been determined by the War 
Industries Board that the problem to be met could be 
solved only by using a certain form of contract that left 
the Government free to make its decisions as it went 
along, at the same time availing itself of the organized 
skill of the contractor, under the administration of a 
strong government supervisory organization. 

The first question as to who might be fully qualified 
to do this work immediately brought up the names of a 
dozen nationally known concerns whose records of 
performance entitled them to first consideration. It was 
seen by the War Industries Board, however, that any 
such offhand conclusions in the matter would inevitably 
lead to the question as to what steps had been taken to 
insure consideration being given to all of the good 
concerns in the country. Moreover, it was seen that in no 
department of the Government could be found tabulated 
information that would give any adequate idea of the 
full extent of the building industry. Therefore, unless 
a comprehensive survey were made, concerns of fine 
organization and ability might be overlooked, simply 
because no one in the Government connected with the 
Government’s building program happened to be ac- 
quainted with them. To meet this situation a canvass 
of the industry was ordered by the War Industries Board 
(then the General Munitions Board) as a prerequisite to 
starting any construction work. 


Who's Who in American Contractors 


A confidential questionnaire was addressed to the 
leading architects, engineers and executives of great 
industrial corporations, which was intended to adduce 
all possible information concerning the contractors of 
their acquaintance. The American Institute of Archi- 
tects and the American Society of Civil Engineers 
rendered valuable service in the distribution of these 
questionnaires and, as a result, within two weeks after 
sending them out, the Government was in possession of 
fresh first-hand information concerning over fifteen 
hundred contractors from all over the United States. 
To the firms whose names were thus obtained another 
questionnaire was sent asking them to state fully their 
business experience, the personnel of their going organiza- 
tion, their volume of: business including a list of the 
contracts they had performed since January Ist, 1915, 
and their financial strength. 

But that was not all. It had to be pretty fully under- 
stood just what the Government's needs would be, and 
the solution had to be freed of as many hazards as it 
was possible to eliminate. It was well recognized that 
the limited fee form of contract would tempt many an 
adventurer into the building business, and that the 
wily charms of these sweet singers would be immediately 
presented to the Government, generally backed by 
powerful influence. Such “experts’’ always minimize 
the difficulties of the problem and deprecate the skill 
and knowledge that the substantial element in the 
industry has acquired through long years of painstaking 
application; it was therefore important to have informa- 
tion covering the whole record of the contractors who 
might come under consideration. 

The form in which the questionnaires were drawn 
brought the War Industries Board much of what it 
wanted and, within a very short time after the survey 
was launched, the Board was in a position to inform the 
Government as to the country’s most capable contractors, 
based not only upon what the architects and engineers 
had said but also upon what the contractors had said 
about themslves. It is interesting to note that since the 
early beginning, the information has continued to come 
in almost without interruption and the files have been 
amplified and augmented until today they contain live 
information. concerning over thirty-five hundred con- 
tractors, most of it very complete and all of itfaddressed 
to the question of the integrity, the business ability and 
the going organizations of the contractors of this coun- 
try. Such files must necessarily be large and the inform- 
ation varied, but it is through this intimate knowledge of 
the industry that the Government essays to get the best 
for itself, at the same time upholding the industry to the 
greatest extent possible under the circumstances. 


The Government and the Contractor 


The question will always arise as to just what con- 
stitutes a good contractor for the Government, and the 
answer may be long or short according to the point of 
view from which it is asked. Asked by the Government 
in view of its enormous and vastly complex building 
program, the answer has to be made by taking into ac- 
count many aspects of the case that may not occur to 
the casual observer. In the first place a very complete 
understanding of the emergency form of contract must 
always be kept uppermost. Integrity is always a 
desirable thing in any contract, but in the case of our 


By Col. W. A. Starrett, U.S. A. 





Wy HEN a peaceful nation takes up arms, it 
must put through as emergency measures much 
of the work to which its bellicose neighbor has been 
devoting decades of quiet preparation. Before an 
army can be trained or equipped or transported 
into battle, an incredible area of vacant land must 
be transformed into factories and cantonments and 
supply depots and buildings of every imaginable 
description. This work must be placed in the hands 
of those who can do it in record time, and do it right 
on the first attempt. There is no time to build up 
organizations, no time to draw lessons from failures; 
the delays thus incurred would be fatal. How can 
the nation put its finger unerringly upon the right 
men and the right organizations? —this is the ques- 
tion which Col. Starrett asks and answers in his 
fourth and last article—EDITOR. 











war work there is a peculiar emphasis to be laid upon that 
requirement. The very nature of the contract pre- 
supposes the contractor to be a high grade expert whose 
services the Government is employing. Indeed it is 
more accurate to consider him not as a contractor at all 
but as an organized specialist, fitted by experience and 
training to do for the Government what it cannot do for 
itself. He performs the executive part of getting these 
great operations through with dispatch; he brings to the 
service of the Government all of the diverse forces that 
for years the industry has been developing and dealing 
with. Organization—skillful, resourceful, experienced 
organization—is the great asset of the contractor; and 
where it is properly employed under the direction of our 
experienced constructing quartermasters, the results 
obtained are a startling confirmation of the wisdom of 
the policy under which this great building program has 
been conducted. 

To be used properly, the contractor’s file must be the 
subject of constant study; but the files alone will not 
give the answer to the problem. The organization of 
the Construction Division must be known and studied, 
and both of these must be carefully compared and 
matched up in the light of the operation under con- 
sideration. The Construction Division is made up of 
individuals as diverse in their talents and abilities as 
the contractors themselves, so it is important to know 
something of the administrative forces the Government 
is to put on the work when the question as to what 
contractor is to be used is to be answered. For example, 
we have a great concern that has successfully finished 
a cantonment under the able supervision of one of our 
best constructing quartermasters. The Chief of the 
Construction Division has decided to assign this super- 
visor to one of the Government’s great terminal pro- 
jects. Such a transfer implies the transfer of the con- 
structing quartermaster’s whole administrative organiza- 
tion of inspectors, clerks, checkers, accountants, ete.— 
perhaps a hundred or more people. What is more 
rational than that the Government shall use again the 
resources of that excellent contracting organization that 
has served it so well? In fact the Government would be 
woefully negligent if it did not take advantage of the 
experience it has just passed through, for the amounts at 
stake are literally millions if the dollars alone are to be 
counted. But after all, time is the essence of the whole 
question; days, weeks, and even months are saved 
by these efficient moves. When this is combined with 
actual dollars and cents economy the question ceases to 
be ground for argument. 

Economy is properly the watchword of the war, but 
economy does not always express itself in dollars. Time 
in this war is the true common; denominator and, when 
the question arises as to which must be sacrificed, time 
must always be given first place. The great administra- 
tive problem in Washington is to conserve both to the 
fullest extent and, therefore, in the case of using the 
efficient contractor we are observing the approach to the 
goal of efficiency toward which the whole Government 
is striving. This question of time is peculiarly an im- 
portant one when building is being considered, for, it 
must be remembered that our building program must 
always precede war preparation. 


What the Questionnaire Reveals 


Out of this great mass of information and data that 
the contractors’ file of the War Industries Board con- 
tains there is much information to be gleaned as to the 
efficiency of the contractors’ organizations. Take for 
example a going contractor in a small middle western 
town. You may be sure that the First National Bank 
speaks well of him. So do the Chamber of Commerce 
and a dozen leading citizens. Their letters all look alike. 
They have all known him since he was a boy; the bank 
is unstinted in giving him limitless credit, particularly 
in view of the fact that the Government pays the whole 
cost of the operation. But it is well to examine him in 
detail. 

His questionnaire credits him with experience in every 
line of contracting from railroad building to pneumatic 
caissons. Then we turn to his organization. Every 
space is filled out. Yes, he has a financial department, an 


. expediting department, a purchasing department, 


traffic department, a designing and engineering depart. 
ment, a mechanical engineering department, a drafti 
department, and about everything else that goes with 
the most substantial and experienced concerns. Then 
we examine closer and find the frequent recurrence of the 
same names in these various and varied departments, 
As a matter of fact, generally two to four people are the 
sum total of the organization. The versatile actor that 
successively plays the parts of little Eva, the blood. 
hounds and the cake of ice, or the handy musician that® 
can double on wind and string, have their counterparts 
in these all-around contractors’ employees. A close 
examination generally discloses the financial man to be 
the bookkeeper who also keeps the accounts for the town 
coal yard at night, and the traffic man to be the freight 
agent who has it all arranged to go in with this ex. 
cellent contractor as soon as he lands a Government 
job. 

Now, there is nothing invidious in the Government's 
saying that it is not warranted in entrusting to that 
builder one of its important war contracts. The builder 
is an excellent man in his way. Literally he would die 
rather than see the Government lose time or mo 
through his agency; but he utterly fails to see that hig 
dying in no way helps matters, that by the very fact of 
his limited prior experience it is not proper for the 
Government in this crisis to entrust its affairs of 
nitude to his hands. In fact the only thing for the 
Government to do is to bring to the operation in question 
an organization of tried ability, that has teamed together 
on works of size and importance, that has a traditional 
method of doing business on modern lines, and that can 
start immediately on the operation in question without 
waiting to build up forces around the good intentions 
of a worthy but small concern. 


The Distribution of Contracts 


If we keep constantly before us the trilogy upon which 
the Government’s emergency construction program is 
built—the emergency contract, the Construction Divi- 
sion as administrators, and the efficient experienced 
contracting organization, all reasoning on the subject 
becomes simplified. The fact that after all the Govern- 
ment’s problem is not to get jobs for contractors but 
to get for itself the best and most effective service 
available, makes the examination of the question much 
simpler than it first appears. After the Government's 
interests have been served it is proper to view the. in- ” 
terest of the industry. It is a great and important 
one, and one of which the whole country can be justly 
proud. The equitable distribution of the work, all other 
things being equal, is an important responsibility that 
rests upon the Government officials charged with this 
work and it is one that is not carried lightly. Constant 
study to determine which are the able, well organized 
concerns has enabled the Government to undertake @ 
wide distribution of the work. Of a total of 283 recom- 
mendations made up to September Ist, 1918, 9 con- 


- tractors were recommended four times, 14 three times, 


39 twice, and the balance of 127 were scattering rec- 
ommendations. 

The files have been indexed and cross referenced 
geographically and, when a job comes up in any given 
locality, reference is immediately made to the index of 
contractors of that locality. If there are several good 
concerns there, a careful study of their relative per 
formances is made together with an analysis of their 
organizations and going business; all in the light of the 
Government’s own organization and its particular 
needs on that job. Under the circumstances there is 
generally one concern preéminently fitted to do the work, 
all things considered, and recommendation is made for 
that concern. If the locality does not contain a concern 
of necessary qualifications, recourse is had to the liste 
of contiguous territory. Under this method of alloca- 
tion of contracts it is surprising how near contra 
firms come to choosing themselves. It is some om 
true that on the great operations such as the cantome 
ments or the army-base supply depots, contractors 
distant points have to be brought in because of 
special equipment both as to organization and 
but generally speaking, every region has within it one OF _ 
more good concerns able to do the work to which 
are assigned and it is through the agency of the W 
Industries Board’s survey that they are brought to t 
attention of the Government. It is to be observed th 
there is nothing new in this method of procedure. 
finds its precedent in the peace-time conduct of 
industry from time immemorial. In fact it is si 
applying on a large scale and systematically a p 
that private industry has used in its peace-time bui 


Recommendation and Action 


The body charged with this important work of 
ing contracts should properly be held to strict ace 
ability for its acts, and one naturally inquires 
safeguards; are thrown about its activitics to prevel 
it from acting arbitrarily or unreasonably. Agail 
must be borne in mind that this is all a war acti 
not designed for peace times, and one having in mindé 

economy of time and money, and these in the order 


(Continued on page 303) 
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' Some of the ingenious instruments of enemy airplanes Ss 
of The first instrument is an ingenious lateral stability indicator, as f 
is also the second, Both make use of liquid which always main- 
rd tains a horizontal level, irrespective of the angle of the airplane. Hi. 
at® The third apparatus, appearing directly above, is a “‘destroyer,’’ i 4 
rts or an infernal machine intended to shatter an airplane so as to es 
se prevent its capture intact by the enemy in the case of forced ets 
be landings. The fourth is an oxygen apparatus used by German 
wn airmen when flying at great altitudes. 
ht 
X~ —— 
4 Some Tools of the German Airmen Have the Germans Developed a Practical The Lightweight or ‘‘Renault” Tank of the French 
Us HATEVER may be the merits of German air- Super Machine Gun? yas" the tanks first appeared in battle, it was pre- 
at planes as fighting machines, there is no denying GAIN the “‘kolossal”’ tendencies of the enemy have dicted that they would soon develop into huge 
er the fact that they are thoroughly and efficiently equipped. got the better of him. This time it is a super forts on wheels. Indeed, many writers did not hesitate 
lie It is equally true that some of the equipment is super- machine gun, which, according to recent reports, is to predict giant tanks, armed with large cannon, crash- 
ey fuous; and that is typical of German effort, which being employed in fair numbers against Allied aircraft ing and smashing their way through all forms of present- 
us | isoften at its best when concerned with such details. in particular. day military defenses. But the fact remains that the 
of Among the instruments found on recently-captured Despite the numerous mechanical difficulties in the tank idea has developed along entirely different lines; 
he German airplanes are several forms of lateral stability way of developing a belt-fed gun of large caliber, it instead of becoming larger, the tanks have become 
g- indicators. Two of these are illustrated in the first appears that the Germans have succeeded in perfecting smaller. 
be of the above sketches. The first indicator consists of a a 1)2-inch machine gun. According to the accompany- Working on the theory that a tank must present a 
on emi-circular disk of translucent red glass, R; a semi- ing illustration of such a gun, the enemy’s super machine minimum mark to enemy guns, be capable of operating 
4 dreular disk of clear, white glass, 7; a quantity of gun is of the water-cooled, belt-fed type. The ammuni-_ over shell-torn terrain, and be sufficiently speedy to 
al blue liquid, B; and an electric light, L. keep up with its own infantry and with 
7 The operation of this indicator is practi- the fleeing enemy, the British were the 
ut ally self-explanatory: when the wings of first to introduce their small, fast tanks, 
7 the airplane incline either to the right or known as the “Whippets.” This type 
to the left, the liquid, by remaining has been described and illustrated in these 
horizontal, indicates the lateral angle. columns. At present, however, details 
The second indicator is even simpler have been made available concerning the 
ch than the first. It comprises a U-tube, B, small and speedy French tank known as 
s filled with a red liquid, R, placed in front the “Renault” type, which is a counter- 
+ of a translucent glass background, O, as part of the British ‘‘ Whippet.” 
ed shown. Thus any change in the lateral The “Renault” tank first appeared in j 
ot stability of the airplane is indicated by the battle during the German attacks last ; 
- rise of the liquid in either leg of the U-tube. June, and like the larger tanks of the | 
04 Part of the U-tube is left clear so as to show French it proved successful from the start. | 
re plainly by the rays of the electric lamp, L. Its outward appearance is bizarre, to be a 
h Indicators of the types just described sure; yet when analyzed it reveals simply 5 | 
re awe employed on _ long-distance night a pair of caterpillar belts, a body, and a 
= bombers and patroling planes, and on revolving turret. The “Renault” tank 
at gant craft, or under conditions where the is armed either with a machine gua or with 
y pilot cannot immediately determine his a 37-millimeter (1%-inch) quick-firing 
w lateral stability. In the case of scout cannon. During an attack both kinds of 
ut planes and day machines such apparatus armament are employed, the former 
. is unnecessary. against infantry and artillery crews, and 
ut To prevent their craft from falling intact the latter against machine-gun nests. 
d into enemy hands, some German air- Gas-masked crew of German super machine gun, ready to fire on The crew of this diminutive tank con- 
e planes are provided with what might be Allied aircraft sists of two, one the driver, who sits in 
o talled a “destroyer,” for want of a better front, and the other the gunner, who sits 
he tame. This apparatus is shown in the second sketch. It tion is held in a flexible metal or fabric belt, which, in or stands up in the revolving turret above. The turret 
&, isreported that for over a year the two-seater German turn, is held on a huge metal reel provided with large with its gun can be turned in any direction. In order 
“ planes have been equipped with ‘destroyers.’ By handles. This reel is placed in a suitable framework on to protect the crew from a chance explosion or confla- 
d teerring to the sketch, it will be noted that this device the right side of the gun, with the belt leading to the gration of the fuel tank, the power plant is placed at 
tonsists of a handle, A; a pin, g, which normally pre- gun mechanism. the rear of the body, in a separate compartment. 
vents the clock mechanism, H, from operating; a gear In maneuvering, the gun is trained on the target by As for the military value of the “ Renault’’ tank, it is 
d disk, R, which is rotated by the clockwork and which means of handwheels,asshown. Stillanotherinteresting reported to be excellent. It can operate over the worst 
lequires ten minutes to make a complete revolution; feature is the simple form of sights; it appears that of shell-torn battlefields, and climb grades of 45 degrees 
. ifiring pin, P, which is normally held in place and against ordinary points are used at the left of the gun. and more. The armor is sufficiently heavy to be proof 
= the pressure of its spring by the disk R, until such time It is a safe guess that this quick-firing cannon is used against ordinary bullets and shell splinters. And 
. in conjunction with some form of small shrapnel shell because of its small dimensions—about twenty feet in 
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Coorright, Underwood & Underwood 
A fleet of “Renault” or light French tanks, with the leading one equipped 






































an opening in disk R comes in line with it, permitting 
firing pin to drop onto detonator D, which explodes 
the charge. When compelled to land, the German 


(Continued on page 304) 


for the purpose of sprinkling the skies during hostile air 
raids. Due to the high firing rate, it is not necessary 
to employ the usual delicate sights. 


total length by six feet in width—it presents a small 
mark for enemy guns. 
(Continued on page 304) 
































with a small cannon 





= 
Caterpillar trucks employed in transporting “Renault” tanks 
to the field of battle 
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Getting Real Food Out of Corn 


COMBINATION of circumstances 
has resulted of late in a large 


surplus of corn throughout the country 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 


story is this: Our doughboys asked for 
batter cakes. Immediately the Y. M. C. 
A., the Salvation Army,the Red Cross, 
and all other societies engaged in doing 
everything possible toward 
the welfare and comfort of 











our men, attempted to 
respond. But how could 
batter cakes be prepared 
for the soldiers up in the 
front-line trenches? 

The fact is that the fuel 
situation in France is more 
or less serious at present. 
Coal is at a premium, and 





Top view of device, showing slitting cutters, slot, 


and squeezing blade 
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has been so for the past four 
years; and wood is growing 
searcer because of the in- 
roads made into the lumber 
1] resources of the Republic. 
The problem of a suitable 
stove and fuel was put up 
to Mr. I. Popper, the in- 
| ventor of the ingenious mess 
| kit recently described in 
these columns, who solved 
it in short order. The 
solution is the field stove 
depicted in the accompany- 
ing illustrations. 
Planned primarily to cook 
batter cakes for our dough- 
boys, the usefulness of Mr. 








Heusehold device for extracting the real food elements 


from ear of corn 


The fact is that most farmers raise more 
corn than they can dispose of, and through 
lack of suitable means of conserving this 
cereal, it is oniy too often allowed to 
ferment and go to waste. Those farmers 
who are fortunate enough to be within 
a moderate distance of some of the large 
alcohol distilleries where solidified al- 
cohol is made for fuel purposes, can bring 
their corn there and have it returned 
to them in the form of sweet mash, 
which is an excellent food for livestock. 
But the average farmer raises much 
corn that is destined to be wasted. 

As a food product, corn, on the cob 
or canned, is by no means ideal. If 
an ear of corn is permitted to dry, it 
soon becomes evident that each grain is 
a woody or fibrous container for the real 
food substance within. It is that woody 
or fibrous matter that makes corn so 
indigestible when served in the usual 
manner; yet the cereal should not be 
condemned for that fault, since there is no 
reason why the woody or fibrous elements 
should be eaten along with the really 
nutritious elements. 

With a view to extracting the real 
food elements from an ear of corn, Mrs. 
Louise Mitchell Le Verne of Montgomery, 
Ala., has invented an ingenious device 
which, in its simplest, household form, 
is shown in the accompanying illustra- 
tions. Briefly, this device consists of a 
table mounted on suitable standards, a 
battery of knives or cutters spaced 
fs inch apart, a crescent-shaped slot 
and a slightly-beveled-edge blade set 
at an angle of 45 degrees. By pushing 
an ear of corn along the table, the battery 
of knives slits several rows of grains 
which, on coming in contact with the 
large blade, are squeezed so as to zive 
up their milky contents. A bowl or 
tumbler placed beneath the slot gathers 
the milky fluid. The ear of corn is then 
brought back to the starting point and ro- 
tated sufficiently to bring new rows in con- 
tact with the cutters and squeezing blade 

The milky substance obtained in the 
foregoing-described manner can be used 
in a large number of ways; indeed, it is 
the corn itself, in so far as the human 
digestive organs are concerned. It can 
be served as a vegetable, in soups, and in 
desserts of various kinds. The canning 
problem is readily solved in the case of 
this liquid ecrn, which can be put up in 
bottles, fiber and paper cans, or other 
containers, and peadily shipped. 

The corn cob is practically reduced to 
so much woody substance by this simple 
operation. However, it is available for 
other processes whereby certain im- 
portant products can still be obtained, 
thus utilizing the entire ear of corn. 

For household use, the simple type 
shown in the illustrations serves the 
purpose. Mrs. LeVerne has designed an 
automatic type of machine in which the 
ears are handled with a minimum of 
attention and in large numbers. 


Stove that Packs Like a Suit Case 


F ever necessity was the mother of in- 
vention, it has been so in the case of 
the field stove now being employed 
behind our lines in France. Briefly, the 


— _Popper’s field stove does not 
stop there. It is an ideal 
stove on which to make 
boiling hot coffee, always in 
demand in the Army day and night, and 
to cook chops, steak, chicken, bacon and 
eggs—in) fact, anything and everything 
that can be cooked or fried in pans or 
gridirons on top of a stove can be pre- 
pared on the new field stove. 

Portability is by necessity one of the 
cardinal features of the new field stove. 
Made entirely of aluminum, it weighs 
but 50 pounds complete. Set up for 
action it is 30 inches high. Packed for 
shipment it is 36 inches long, 18 inches 
wide, and 4% inches deep. The legs of 
the stove, the tray for food and dishes, and 
the fuel are all packed inside, as shown 
in one of the accompanying illustrations. 
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The fuel for the field 
stove is solidified alcohol 
packed in half-pound cans. 
All that is necessary is to 
remove the top of a can, 
strike a match and the full 
and intense heat is instantly 
available. The fire can be 
extinguished in an instant 
by replacing the cover or 
simply blowing out the 
flame. This fuel is made by 
a newly-patented process, 
and does not turn to liquid 
while burning. It gives no 
smoke, odor, or soot, and 
cannot explode. Six cans 
of this fuel will heat the 
top of the stove ready for 
cooking in eight minutes. 
Each will burn two hours. 
It requires but two minutes 
to cook a large-sized batter 
cake. There is room on the 
field stove to cook 12 cakes 
at one time—12 every two 
minutes means 360 an hour, 
or an output that must 
come pretty close to keeping 
pace with our hungry fight- 
ers, when a battery of such 
stoves is in action. 

The various organizations 
in France have ordered a 
large number of the new 
field stove, which, it seems, 
answers in every way the 
rigid requirements of the 
present war. The question 
of fuel is also ideal 





Telephoning Without Wires in Japan 


ORKING along lines sometimes 

near and sometimes far removed 
from those of Occidental invertors and 
investigators, our [Japanese Allies are 
known to have been hard at work on the 
wireless telephone problem. Indeed, for 
ee the operators on vessels cruis- 
ing off the Japanese coasts have heard 
strange sounds and snatches of conversa- 
tion, emanating from one or the other of 

















Packed for shipment, the field stove is 36 in. long, 18 in. wide, and 41% in. 
deep. It weighs but 50 pounds 
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Using six cans of solidified alcohol for fuel, this stove can cook for the soldiers 
immediately behind the front-line trenches 
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Wireless telephone installation designed by a 








Japanese radio worker 


the experimental radio telephone stations, 
' As to the present status of Japanese 
radio telephony, the accompanying illus- 
tration may shed some light. At any 
rate, it shows a recent wireless telephone 
installation designed by a Japanese wire- 
less worker, Dr. Torigata. This panel 
type installation appears to operate on 
the familiar vacuum valve principle now 
employed in the United States and else- 
where for wireless transmission. The 
vacuum valve generator of waves ap- 
pears in the center of the panel, pro- 
tected by a.wire screen. 

For receiving purposes Dr. Torigata 
employs vacuum valves of the conven- 
tional type, of which four are shown in 
this case. It is probable that two are 
intended for the reception and detection 
of the incoming waves, while the other 
two are employed for amplifying. The 
remaining apparatus consists of con- 
densers, inductances, and switches, for 
adjusting and controlling the currents 
in the various circuits. 

As likely as not Dr. Torigata’s sys 
tem can be employed in conjunction 
with the regular wire telephones, such 
as is done in the United States. For this 
purpose additional apparatus is provided 
on the table in front of the panel. The 
regular horn for the wireless telephone 
transmitter appears at the left, just 
above the desk-telephone. 


Cooling of Castings by Electricity 


OST metals when contracting from 
the liquid to the solid state in the 
form of castings, develop holes or other 
defects inside the solid castings. Were it 
possible to overcome this, much saving of 
metal and more perfection in castings 
would result. A novel and inte 
invention has appeared in England whi 
is aimed at just this thing—the preven- 
tion of defects in castings due to the con- 
traction of the metal. It depends on the 
application of electrical heat to the thin- 
ner and less dense parts of the castings, 
with the object of keeping their falling 
temperatures the same as those of 
thicker and denser parts. , 
As the method of application the i- 
ventor suggests casting runners oF 
on the thinnest sections and applying heat 
electrically by dropping electrodes into 
the molten metal and allowing the pre- 
liminary cooling to 1,300° C. to make the 
joint. In cooling, the thinner sections 
cool more rapidly than the thicker 
but if an electrical current is p 
through more heat will be developed i 
the thinner ones because they bave 
greater electrical resistance than 
thicker ones. The amount of current 
required would not be so large as 
appear at first sight, since only losses of 
heat have to be replaced. It wo 
therefore, not be anything like so great a 
would be required to heat bodies of 
up to the temperatures at which they are 
treated, and it would be designed 
to keep the thinnest portions at t 
falling temperatures as the thickest ones- 
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The First Hurlburt Truck 


is Still Running! 


Florida somewhere, after _per- 

haps a hundred and fifty thou- 

sand miles of service all over 
the nation, from coast to coast, from 
Oregon to Florida. Still running 
with no sign of trouble—still driving 
out its regular day’s work, day in 
and day out, year in and year out 
—taking loads beyond its listed cap- 
acity without a grumble—making 
good like the straight American it 1s. 


That truck was the first of a 
mighty fleet that went out from the 
New York City factory to serve 
such representative concerns as the 
Standard Oil Company, Hecker- 
Jones-Jewel Milling Company, John 
Wanamaker, The Tiffany Studios, 
General Chemical Company, Loose- 
Wiles Biscuit Company, and many 


S ie RUNNING down in 


others. Fifty five-ton Hurlburt 
Trucks are right now driving ahead 
with Pershing in France. 


Building a truck, you know, is a 
matter of three things. only —engi- 
neering knowledge, honesty of ma- 
terial and honesty of manufacture. 


Hurlburt was the first to vision the 
commercial possibilities of motor 
trucks. His experience, here and 
abroad, and the experience of the 
men with him, accounts for the first 
essential. 


And for the other two—honesty of 
material and honesty of manufacture 
—you must look to the trucks them- 
selves. “Consult users.” 


If you will tell us your transporta- 
tion problems, we will tell you, simply 
and directly, just what Hurlburt 
Trucks can do for you. 


HURLBURT 
TRUCKS 


“For Long Life and Long Hauls”’ 


HURLBURT MOTOR TRUCK COMPANY 


AND HARLEM RIVER, NEW YORK CITY 
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PATENTED 


_ On Government Contracts 
_ Where Night Must Be As Day 


: experts recognize that illumination is the essen- 
tial factor in speeding up night production. 


Industrolite solves this big problem and now 
many government projects and essential indus- 
tries are being rapidly equipped with this new 
lighting unit. 


Industrolite was developed to properly protect the eyes 
_ Of industrial workers. It keeps the glare of all direct 
- light rays from the normal range of vision. The fila- 
ment of the lamp cannot be seen unless you stand 
almost under the lighting unit and then look up at it. 


No light is wasted on the ceiling. Accurate reflectors 
control all the light rays, pouring an increased illumina- 
tion on the working plane. Clear, well defined images 
make each operation of the worker sure, speedy and safe. 


Industrolite can be attached to any electric larnp socket. 
It is an all-steel porcelain enameled fixture, non-breakable, 
dust-proof, bug-proof. Its construction tends to prevent 
the accumulation of dust. Full ventilation around the 
lamp insures long lamp-life, at high sustained efficiency. 
Made in sizes to accommodate Mazda type “C” lamps of 
outputs ranging from 75 to 1,000 watts. 
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Variety of Recent Installations 


U. 8. Government 3 
U. 8S. Quartermaster's Dept., Baltimore, Md. 
U. 8. Quartermaster’s Dept., McPherson, Ga. 
Woolen Mills 
Merrimack Woolen Corp., Lowell, Mass. 
Couch Woolen Mills, East Point, Ga. 
Plumbers’ Supplies Factories : 
L. Wolff Manufacturing Co., Chicago, Ill. 


Shoe Fact 
“The Converse Rubber Shoe Co., Malden, Mass. 


Storage Batt Plants 
fe 8. Light & Heat Corp., Worcester, Mass. 


Chemical Manufacturing Plant r 
John T. Milliken & Co., St. Louis, Mo. 


Printing Plant 


1,235 Fixtures 
660 Fixtures 


200 Fixtures 
60 Fixtures 


LL 










1,000 Fixtures 
300 Fixtures 
300 Fixtures 


100 Fixtures 











Garrison- Wagner Printing Co., St. Louis, Mo. 75 Fixtures 
Astonishingly low in price. 
Write for list of successful installations. 





Our engineering department will gladly ad- 









vise you regarding any lighting requirements. 
: LUMINOUS UNIT C0. ST.LOUIS,U.S.A. 
| New York, 30 Church St. San Francisco, 132 Lick Bldg. 
3 Chicago, 108 South LaSalle St. Minneapolis, 204 Andrus Bldg. 
= Boston, 217 Old South Bldg. Cincinnati, 318 Johnston Bldg. 
=] Philadelphia, 1007 Land Title Bldg. Atlanta, 1209 Fourth Nat'l Bank Bldg. 


Canadian Distributors: Northern Electric Co., Ltd. 


Our efforts are confined to equipping essential industries 
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WELL? Pavs° WELL 
Own a machine of your own. Cash or easy 


terms. Many styles and sizes for all purposes 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 
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|industrial equipment of the nation. 


| be furnished to run the factories. 
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The Current Supplement 


= | NE of the most prevalent troubles 
= that the medical profession has to 
=|deal with in its war experience is an 


of nervous disorders re- 
sulting from shocks of various kinds. 
These disorders are by no means new or 
unknown, but in ordinary times are com- 
paratively infrequent; under war con- 
ditions, however, when hundreds of thou- 
sands of men are constantly exposed to 
the effects of our tremendously powerful 
modern explosives, gas attacks and many 
other nerve wrecking modern methods of 
warfare, cases of this kind become much 
more frequent and serious. This impor- 
tant subject is ably reviewed by a member 


>| of the staff of an English war hospital in a 


paper on The Pathology of War Neurosis, 
which will be found in the current issue of 
THe SciENTIFIC AMERICAN SUPPLEMENT, 
No. 2232, for October 12. Chocolate and 
Cocoa gives general facts in relation to the 


production and manufacture of an impor-| industrial merchandise grew during the 


tant food that is highly esteemed in 
private life, and in some foreign armies. 


trate the article. The second, and con- 
cluding instalment of the article on The 
Stokes Bomb-Throwing Gun, with 14 illus- 
trations will be found in this issue. Elec- 
tric Arc Welding in Shipbuilding summar- 
izes the regulations issued by “ Lioyd’s’ 
in relation to this latest method of con- 
struction. Ammonium Nitrate from Coal 
Gas discusses an important process for the 
recovery and utilization of nitrogen, which 
is so greatly needed at thistime. Another 
instalment of the series of papers on 
Anomalies in the Animal World, accom- 
panied by illustrations appears in this 
issue. Poisons and Drugs of Animal 
Origin discusses the chemistry of the pro- 
tective poisons of the lower animals of 
various glands and sera. Other articles 
of interest in this issue are The Limits of 
Complete Inflammability of Mixtures of 
Mine Gases and of Industrial Gases with 


=|Air, The Mechanism of the Setting Pro- 
=| cess in Plaster and Cement, The Addition 
| of Steel to Cast Iron and The Chemistry and 


Metallography of Aluminium. 


What Export Trade Means to American 
Industries 
(Continued from page 287) 

miner, of course, got the lion’s share; but 
the cotton grower got $94,800,000, and 
the farmer collected $20,800,000 from the 
shoe industry. The logger was paid for 
1,200,000,000 feet of lumber which found 
its ultimate use in exported wares; but 
we can not estimate the value of this, since 
the Government’s figures under the head 
of “wood exported”’ take no cognizance 
of wooden parts which go abroad in such 
goods as agricultural implements, car- 
riages, refrigerators, sewing machines, and 
a thousand and one other assemblies. 

But the employment of more than one 
million men and women, and the industrial 
treatment of two billion dollars worth of 


|raw materials, are not possible without the 


additional employment of all the —_ 

ac- 
tories are required to house the work and 
the tools and the machinery; power must 
Of the 
total primary horse-power consumed by 
our industries, 1,174,000 units were em- 
ployed in 1914 to keep in motion the 
machinery that made goods for export; 
and in 1917 this figure increased to 2,926,- 
526 horse-power. Thousands of new fac- 
tories had to be built to take care of the ad- 
ditional labor and machines which handled 
the increased manufacturing for foreign 
trade; transportation of the increased 
output would have created a problem 
in less disturbed times than we have had. 

Three and a half billion dollars have been 
added to the industrial exports of the 


jcountry without an apparent recourse to 


increased national force. There has been 


=| little immigration during the three years 


just gone, and many men have gone back 
to the country of their origin to serve in 
the army, Our own National Army has 
withdrawn three million men from other 
employments, and the compulsory retire- 
ment of many skilled enemy aliens has 
further reduced the working staffs. In 
many cases the situation has been met by 
installing women workers. But it has 
not been possible to increase the national 
labor army; the presumption, therefore 
must be that much of the additiona 
production has been made ssible by 
increased employment of machinery, and 
that the additional labor which has been 
required in other instances was drawn 
from industries less affected by the general 
activity in the export market and from the 
very considerable reserve of floating labor. 
Better methods of production and a speed- 
ing up of the facilities of the national 
industries have done their part. With 
further improvements to be expected in 
the effectiveness of the machine equip- 
ment and a still better use to be made of 
labor saving machinery, there is no reason 
why even a larger industrial output might 
not be obtained without necessitating an 
increase in the labor force. 

As the war has been the cause of many of 
the foreign orders which have reached this 
country during the last three years, it 
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must be expected that a decline will take 
place in the nation’s foreign trade when 
peace shall be declared. , ee extengi 


this decline will be it is impossible to gg 
but necessarily it must be considerabje’ 
The national industry will find sufficient 
compensation for the temporary logs of 
foreign trade in an increased activity in the 
home market caused by the reorientation of 
the economic life of the country which yp. 
avoidably must follow the war. After the 
completion of this process a new forward 
movement in our foreign trade can be ex. 
pected which, however, can 

as pronounced as the present. Men whe 
are in a position to judge, seem to haye 
little doubt that it will carry our foreign 
trade considerably above the values of 
1914. In normal times the world’s foreign 
commerce grows at the rate of 2.5 per cent 
annually which represents an addition of 
approximately $1,000,000,000 to the total 
commercial turnover between the countries 
of the world. The export of American 


years before the war on a more rapid 





A number of unusual photographs ilus- | oa? than this; at lest 15 per Gee 


added every year to the country’s export of 
industrial products. American in 

therefore, has secured a larger share of th 
newly developing commerce of the world 
than could be expected reasonably, and it ig 
most likely that it will continue to do go 
after the war. There is no reason why the 
American exports of industrial produetg 


|should not continue to grow at the rate of 


$300,000,000 per annum when peace ig 
established. The country having shown 
its ability to handle a sudden increase of 
its exports valued at $3,500,000,000 should 
find no difficulty in taking care of an annual 
growth of its Socios trade of a few hun- 
dred million dollars. If we can secure the 
orders for the additional business, there 
is no doubt that we shall be able to produce 
the goods. 

An annual addition of $300,000,000 to 
the value of the present exports of in- 
dustrial products will bring an addition 
of $60,000,000 to the income of the wage 
earners of this country. It will mean an 
outlay of $150,000,000 or more for raw 
materials, a large part of which will go into 
the pockets of the American producers, and 
a manufacturing profit’ of between $50, 
000,000 and $60,000,000 to our industry 
allowing the employment of additional 
capital, the interest of which is paid by 
the foreign consumer. These figures seem 
small if compared with the enormous 
values which are employed in the opera- 
tion of the national industry. We must 
not forget, however, that the total in- 
dustrial production of the United States, as 
reported by the census of 1870 a 
value of $5,369,579,000 only, which is onlya 
billion dollars more than the value of all 
industrial products which were exported 
by the United States half a century later. 
Much money and labor have been ex 

nded in the building up of that vast 
oreign trade, the largest part of which 
has been attained only since the beginning 
of the present century. Today thousands 
of Americans work in other countries to 
create new openings for the sale of Amer- 
ican merchandise. Millions of dollars are 
spent for the upkeep of the nation’s 
foreign commercial representation, for ad- 
vertising, cables, and all the other in- 
cidentals of export trade. But the win- 
nings have been worth the stakes. Today 
America has entered the foremost ranks as 
an exporter of manufactured goods. To- 
day the world looks to the United States of 
America for all that it was accustomed to 
buy from Europe in former years. 


Out-of-the-way Jobs for the Tractor 
(Continued from page 290) 

On the farm the superiority of tractors 
over horses lies in the greater amount 
work they can do with the same amount of 
supervision. While a team of horses can 
only pull a single plow, a tractor can pull 
a battery of them. Often the same tractor 
will plow, harrow and drag the land all m 
one operation, with a tremendous saving 
of time on the part of the farmer. Again, the 
tractor can go on working at the same 
speed hour after hour, whereas the horses 
become tired and need rest. The chat 
acter of the plowing done by the tractor #8 
more uniform than that of hand plows 
and there are many instances of incre 
crops being produced as the result of such 
uniformity. Tractor plowing is also easier 
for the farmer, as he can sit on the machine 
and guide its operation, instead of following 
in the furrow as with horses. 

The engine of a tractor, by being belted 
to a hay-press, silage-cutter, t 
machine, ete., can furnish the power for 
operating those machines, and there 18 D0 
danger from fires, such as always atten 
the old-fashioned steam engine. In the 
days it was frequently necessary to keep 
up steam in the thresher all night, to have 
it ready for use the next morning, and t 
was constant danger from fire. 
tractor engine is started in an_ instant, 
and uses fuel only when in operation. 

Af the future continues to disc 
many new uses for the tractor as have beet 
found in the past, the day is not far 
when this machine will find a place upo? 
almost every American farm, and in 
of our other industries. 
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Strategic Moves of the War 





, (Continued from page 292) 
into Albania, where no aid can reach it. 
On the east of the Vardar the Bulgarians 
; | were retreating rapidly to the north and | 
; least. The British crossed the Bulgarian | 
i frontier and took the fortress of Strumitza, | 
: the Bulgarian base north of the Lake 
; Doiran region. This success furnished 
j easy access to the valley of the Struma 
: River and also gave a direct road to Sofia. 
t The Allied armies were in position to If you are making hoisting or ele 
3 recover the greater part of Servia; for they vating machinery, mill machinery, 
: | were nearing Uskub and also moving east machine shop tools or wood w 
' from Veles to the Bulgarian borders. machinery—variable speed devices of 
Serbian troops also reached points 30 miles any a where quick 
east of Veles and were closing in on we hee ‘Tramemienon ts ban a 
Kustendil in Bulgaria, the terminus of the vestigate it. 
railway running west from Sofia. Every- Ask ‘ a 
; y/ thing therefore pointed to an early capture “Fri an a * — Be book 
LONG BEFORE BREAK-Wa A tpi yy THroucwour THe | of the Bulgarian capital and to an entire free to manufacturers, engineers or 
FAST YOUNG DOUGLAS \® Y) ip | Allied success. The situation of Bulgaria Lg wonha w —— uae 
TRUCeING ALONG THE SN Y 4 me unTic arren pang =| WAS consequently precarious in the ex- connection. — 
DUSTY ROAD,. DRIVING S , fa eS BY THE LIGHT OF A treme; it is therefore not surprising that a 
THE COWS TO PASTURE. SS ( CMe ao SMOKY WHALE OIL LAMP. panic prevailed in Sofia and that Bulgaria THE ROCKWOOD MFG. CO. 
eo £ ° f SS | asked first for an armistice and then quickly 1904English Ave. Indianapolis, Ind. 
lll ae hy 41 yielded to all the Allied demands. The 


main terms were the demobilization of the 
Bulgarian army, its arms and ammunition 
to be turned over to the Allies; all Greek 

/ . and Serbian territory still occupied by 
“THE AT HOLDS ITS SHAPE” | Bulgarian troops to be evacuated and all 
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Austria and Germany on the other. By 
giving up, she cut off the most direct route 


on ane | = oi retail price fixed at the factory before W.L.Douglas 
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his pledge that they are the best in by the highest paid, skilled shoemakers, Turkey, and Asia and has given a death CRACKS 
materials, workmanship and style pos- under the direction and supervision of ex- blow to Germany’s designs in these coun- | 
sible to produce at the =. nto perienced men, all bang ere bey tries. | 
every pair go the results of sixty-six determination to make the best shoes for r ‘wea i 7 , 
ears oo rience in making shoes, the price that money can buy. The retail ae p Ao th Nibed a a 

ting back to the time when W. L. prices are the same everywhere. They Pales by , } a é€ Allied armies = 
Douglas was a lad of seven, pegging cost no more in San Francisco than they alestine  an¢ esopotamia could be| 





































































shoes. do in New York. | transferred, if needed, to the western front. 
| If she does not yield, then the Great Allied 
CAUTION —Before you buy be sure W. L. Douglas name and the |}armies with their bases at Salonica could 
pres Se Se ae a and the inside CoP TRU be at once turned against her and the re- 
' sults would be only a question of time. x @ \ 
Peete WE, popesss The success of the British in Palestine : eee bee enon" ne 
mit TARE Stzer, | has been due to the skill and energy of Link restores a blown Economy Fuse to ite 
mash. their commander, who during the summer i ee. ne U8 ee 
had been holding a front about fifteen OETA leading powder and munitions plants. 
miles north of Jerusalem and running ee ew oun & meee 
approximately east and west from the Kinsie and Orleans Ste.,Chicago, U.S.A. 
—— Jordan River to the Mediterranean Sea. iain Sete menefactwers of “ARKLEY 
| Opposite him in the hills of Samaria was ai \ \ 1100% Guaranteed Indicator.” 
Ti N |the greater part of the Turkish forces, -\ } Economy Fuses ave alse made te 
wo ew |supplied by a railroad branching off from 
|the Haifa-Damascus road at the village 
A t bil. B bk |of Afule, a few miles south of Nazareth, 
utomoote OORS and running down to Nabulus. The main | — = 
road from Jerusalem —_— to Nazareth | From 
. runs close to the railroad passing through | 600 Shaves One 
By VICTOR W. PAGE, ME. El Afule, which thus became the key to Blade 
Member of Society Automobile Engineers the communications of the Turkish army | Yes, and more, That's the 
in a oye vig rene By attacking first record of many men wheahese 
° from the east, between Nabulus, the Jeru- | < than new—in 10 
How to Run an Automobile salem road and the Jordan, the enemy’s | thoavee lor ite with 
This treatise gives concise instructions for starting and running all attention was diverted to this part of the Rotastrop 
: ttt front. In the meanwhile, the main attack | blade in 
makes of gasoline automobiles, how to care for them, and gives distinctive was made on his center and left, by which Seas eae: rier, ie 
features of control. Describes every step for shifting gears, controlling the Turkish positions were turned; and Feet ls S eater saves 5 oes 
engines, etc. Thoroughly illustrated. Price $1.07 practically the entire Turkish army was for booklet, state make of razor. 
: captured or dispersed. BURKE MFG. CO. 
St Batteries Simplified he immediate effect of the victory will —— = 
orage Dattertes oimptirt be the liberation of Palestine since all 
euauochenste re 4 : : Intenance, sepalr the northern country can be easily cleared 
° snaneaggg - eee rasan; and a new base established at Haifa or even INVENTORS’ ATTENTION 
This is the most up-to-date book on this subject. Describes fully at Damascus, which surrenders as we £0 | rises Rivers Machine, Tool & Die Corp., successarste 
the Exide, Edison, Gould, Willard, U.S. L. and other storage battery forms to press. The whole railroad - ry of | the-Oswego Machine, Tool & Die Works, wishes to as 
‘ . ° . : ° : ies z southern Syria is thus controlle< by the | Bounce that they are equipped with Soe 
in the types best suited for automobile, stationary and marine work. - yre, - “ and employ best tool and model makers n the comm 
Sous ‘ ; Allied troops in Palestine. The advance | to take care of developing and building moses 
Nothing of importance has been omitted that the reader should know at present has been carried beyond Naz-| Yontors-_ Will quote on work, at reasonable S28 Et 
about the practical operation and care of storage batteries. No details areth and also to the east of the Jordan | Three Rivers Machine Tool & Die Corp., Phoesiz, N.1. 


have been slighted. The instructions for charging and care have been River; to the north is Beirut on the Successors to ie 
made as simple as possible. 250 Pages. Very Fully Illustrated. Price $1.60 Mediterranean connected by rail with) Oswego Machine Tool & Die W 
Damascus, only 17 miles away from the 
present Allied nes. These two cities are 
most important centers and their capture 
MUNN & CO., Inc., Woolworth Building, | 233 Broadway, New York would mean the entire disorganization of | 
the Turkish war plans over a tremendous 
| area. 
~ Aleppo, only 200 miles north of Beirut, 
is the junction point of the Bagdad, 
Hedjaz and Anatolian railways; it is 
therefore the key to Syria and Mesopo- 
SPRAGUE ELECTRIC tamia. Rumor has repeatedly stated that 
Allied troops would be landed in the Bay of 
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Aleppo or would cut the railroad in 
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ays defensive; it was only Britain’s 
eee and power that has heretofore 
saved Turkey from extinction at the hands 
of Russia. ‘urkey was persuaded into an 
alliance with Germany with a view of 
conquering the world; today she sees her 
shattered and her defensive strength 
gone, probably forever. 


Outstripping Germany in the 
Chemical Industry 


(Continued from page 293) 
js changed. Ten years ago apparatus of 
fused pure silica was introduced and at 
ence became popular since it withstands 
acids as wellas sudden great changes in 
temperature. In some cases it may be 
po 8 the place of platinum. Here again 
really large units have but recently ap- 
d. ‘The production of this ware in 
America is 2 war development. Retorts 
up to 75 liters, crucibles to 22} liters, 
tubes to 18 inches in diameter and other 
large scale appliances are offered. 
Filter Presses 
Filtering, a most important chemical 
operation and frequently most perplexing, 
yong the place it occupies by the effort 
expended on mechanical devices for its 
accomplishment. Filter presses were an 
achievement, but they required much hand 
labor, many cloths and could only be 
worked intermittently. For some processes 
these conditions have not been overcome, 
but for others continuous filters may now 
be had. Filter press design now provides 
for more mechanical and less hand labor, 
some are nearly automatic and all are of 
e size. Cloth may now be replaced 
with metal fabric and where necessary a 
repared earth may be obtained to assist 
in obtaining perfect filtration of substance 
once thought impossible of such treatment. 
Large thickeners are also used economically. 
Pulverizing, milling, crushing and shred- 
ding are other chemical operations calling 
for exact workmanship in construction of 
heavy machinery. Material to pass a sieve 
having 200 meshes to the linear inch is not 
an uncommon specification. Its prepara- 
tion frequently involves a fire or explosion 
hazard to avoid which the dust is carried 
away in air currents as rapidly as formed. 
Again the material, especially one type of 
metal, may not be capable of safe grinding 
and must, therefore, be sprayed molten 
into water. Ball mills of porcelain include 
miniature ones for experiments with costly 
substances and sizes up to those measured 
in tons capacity and employing selected 
flint pebbles for the grinding action. 


Drying Apparatus 
Volumes have been written on drying 
blems. The drying apparatus to be 
, therefore, naturally presents wide 
differences in design and involves tempera- 
ture control, humidity control, air circula- 
tion, etc. The shelf driers, the rotary ones, 
the ovens with shelves traveling on endless 
belts, all are large, heavy machines, especi- 
aly where vacuum is employed to increase 
efficiency or to enable diying to be done at 
very low temperatures. Evaporators, 
vacuum pans, jacketed kettles and con- 
centrators are other examples of large scale 
chemieal machinery, usually of cast iron. 
Much excellent work has been done lately 
on protecting the surfaces of such ware 
= the corrosive action of the many 
chemicals employed in them. Enamels 
and glass-like materials are employed in a 
truly large way. The constant problem is 
to obtain a coating free from such small 
pin holes” as would permit the iron to be 
reached and a reaction started which 
might ruin the contents of the vessel, cause 
deterioration of the coating or eventually 
troy the vessel wall. Most of the 
reactions in industrial chemistry which 
Tequire temperature control take place at 
points far above the boiling point of 
mercury,so that optical or electrical devices 
must be used when accurate results are 
required. These pyrometers are not large 
im size, but in importance. They must be 
in the furnaces, which makes 
Work for the ceramic and mineral speci- 
in devising suitable protective sheaths. 
meters may be had which enatle 
to be made in many places simul- 
taneously. Where much is at stake the 
manager’s office is equipped to 
ollow furnace temperatures at the same 
time as the superintendent and the furnace 
forman though the three may be widely 
Separated. 


Use of Electrity in Chemical Industries 

Electric furnaces are also concerned in 
this chemical development. They may 
hold tons, require separate housing and 
consume vast quantities of electric energy. 
They are mechanical to a high degree and, 
even in large sizes, are sometimes emptied 
by g the entire furnace. 

y a plant has found its production 
ee made high due to the transportation 
Cheartly finished goods within the shop. 

mists, to avoid such a condition, are 
Raturally interested in. belts of leather, 
links, Tubber or canvas, in modern convey- 
om, hoists, and elevators and similar 
devices. He requires kneading and mixin 
machinery as well as those wonderfu 
automatic tablet-forming machines, stills, 
Package-filling machines, labeling devices, 
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big centrifugals, special wood or metal | 


tanks and numerous pumps. Some of 
these are lined with stone ware and the 
same material is used for spirals or worms 
of large size, great jars, piping and trays. 

In these days of important electrolytic 
products electrolytic cells were, of course, 
in the exhibit. Wonderful changes take 
place during the processes concerned. 
Salt is transformed or decomposed into 
sodium and chlorine, water to oxygen and 
hydrogen, magnesium metal made from 
the chloride and so on. The units are not 
of great size but in combination in a great 
plant are very imposing. 

Back of all our industrial development 
stands the research, analytical and control 
laboratory, and the laboratory must have 
its American-made supplies. A word then 
to record real, fundamental progress in 
glassware now better than any that ever 
came from Germany, in porcelain, in clay 
crucibles, “boats,’’ combustion tubes, ac- 
curate time saving balances, meters, and 
apparatus for recording photographically 
the changes in metallurgical and other 
processes: There is and always will be 
much to do. We would not have it other- 
wise, but those who attended the exhibi- 
tion day after day always found something 
new in chemicals, in dyes and other chem- 
ical products, in apparatus and machinery 
to impress them with the permanency of 
American chemical industry and convince 
them that to foster it is a national duty. 


Who Shall Do It? 


(Continued from page 296) 


named. Nevertheless, the War Depart- 
ment has surrounded it with reasonable 
safeguards. It will be observed that the 
Committee on Emergency Construction of 
the War Industries Board has only ad- 
visory powers. A building project, having 
been approved by the General Staff, is 
sent to the Construction Division to be 
carried into execution. That division 
addresses the Committee on Emergency 
Construction with a formal communica- 
tion giving the salient features of the opera- 
tion and such collateral information as it 
knows will be useful in the consideration of 
the question, and asks that recommenda- 
tion of contractor be made. In the Com- 
mittee on Emergency Construction the 
files are carefully gone over and b 
ess of elimination, which weighs aJl aspects 
of the question and considers the names of 
all the available concerns, a contractor is 
recommended. That recommendation is 
returned to the Construction Division 





a proc- | 


| 


through the Director of Purchases who | 


must approve it. The Construction. Divi- 
sion, if it concurs in the recommendation, 
forwards it to the Secretary of War’s 


office where final approval is made and the | 
papers are then returned to the Con-| 


struction Division which notifies the con- | 


tractor that it is ready to make a contract 
with him. 
Department holds everyone concerned to 


the strictest accountability for his acts. | 


It is not uncommon for the Assistant 
Secretary of War to call for special hear- 
ings on a recommendation, at which time 


the Committee on Emergency Construction | 
ocuments and | 


has to present its files and 
show the reasons for any conclusions 
reached. 

The system may have many defects but 
it has the all-important advantage of 
saving time—vast quantities of it—for it 
enables the Government to proceed im- 


mediately with its work with contractors | 
of whose ability and experience it has 
It also saves money, | 


intimate knowledge. 


In all this routine the War | 


for it is inconceivable that so enormous | 
and varied a building program could be | 


prepared for competitive bids; and, in the 
absence of complete information, bids are 
the most elusive and wasteful things that 
can be injected into emergency work. 


| 


Bids, while they would allay the possible | 


distrust that is evinced in some quarters 
when such enormous undertakings are 
put on a basis that seems partially fiduciary, 
would simply engender a false sense of 
security while the waste of time and money 
would go on unobserved, nevertheless 
insidiously undermining the very founda- 
tion of our war preparation. We have 
seen in former articles that the system 
employed has its well established counter- 
part in the peace-time practice of the in- 
dustry, but emphasis should be laid on 
the most patent phase of the system. The 
officers charged with the administration of 
this great building program should be 
relieved of every consideration excepting 
the single one of getting it through on time; 
of all considerations of barter and trade 
and responsibility for arithmetical com- 
parisons they should be relieved, so long 
as the program is conducted on the basis 
of starting the work before complete plans 
and specifications are available. 

The position taken by the Government 
that it is aiming to obtain brains and 
efficiency and that in this crisis it has no 
time for barter and gamble over its all- 
important building program, is unassail- 
able. and has been the means of saving 
untold time and money and bringing its 
construction program through without 
one single justifiable complaint that the 
war preparation has been delayed for want 
of proper progress in the building program. 
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That they whe fight may 
be first served with 


COLT’S 


Automatic Pistols, Cal. 45, Government Model . 
“New Service” Revolvers, Cal.45 Colt’s Automatic Machine Guns 
Vicker’s Machine Guns Browning Machine Guns 
Browning Machine Rifles 


'O-DAY the entire COLT ORGANIZATION, with its immense work 

shops, its loyal men and women — everything COLT— has been placed at 

the disposal of our Government in order that THEY WHO FIGHT shall 
be well armed — the sooner to bring about that complete victory toward which 
every patriotic American is bending every effort. 











The time has come when it is inconsistent for us to serve any one but UNCLE 


SAM. HIS business— every true American's business — is to WIN THE WAR. 


We believe that you will back the position we take at this time when the 
lives of our Boys and the Country's Honor are at stake. 


Therefore, we ask that you wait patiently for YOUR COLT until we have 
furnished the American soldiers with the Arms that are crushing the Hun. 


COLT’S PATENT FIRE ARMS MFG. CO. 


Hartford, Conn., U. S. A. 
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TINT LVULIAL ALE AL Te 


An Asbestic Compound 
for Covering Old or 
New Roofs 


The quality of this standard product enables us to 
guarantee a surface treated with it, according to our 
specifications, to remain watertight for a period of 
ten (10) years. 

Stormking is supplied in liquid form, to be applied 
with a special brush furnished by us, or in paste 
form to be applied with a trowel. 

















Stormking forms a firm, dense, elastic coating. Will 
not run or harden. It can be applied with equal 
satisfaction to new and old roofs over tin, wood, tile, 
stone, brick, slate, concrete, canvas, shingles or com- 
position. It will adhere to any material. Unaffected 
by heat or cold, rain or snow. It can be applied by 
unskilled labor in any kind of weather. 









A good paint lasts two or three years. 
Stormking lasts at least ten years. 


Write Dept. B for full information, 
testimonials, etc. 
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Announcing the Most Sensational 
Magazine Story of the Year! 


Russia’s 


Joan of Arc 





“My Life” 


By Maria Botchkareva 


Commander of “‘The Russian Women’s Bat- 
talion of Death’’ : 


Set down by Isaac Don Levine 


Stained with battle, logical, sincere, hers was the su- 
preme influence that won Washington to military in- 
tervention in Russia. Unable to read.or write, without 
pretence to tnilitary genius, the Russian Joan of Arc 
has changed the whole history of Europe and Asia. 
This is the amazing personality whose life story begins 
in the November Metropolitan. Born in most dispiriting 
poverty, her rise to a world figure is the most startling 
narrative of spiritual courage that has ever been told 
in a magazine. From her earliest recollections her 
life was the drab, uneventful existence that has sent 
more than half of Russia to the forgetfulness of vodka. 


stage was set for the big part this peasant 


When only fifteen and a half years old, 
girl was to play in the history ofthe world. 


lured by the light of romance, she meets 
an officer returning from the Kusso-Japa- 
nese War and still in her teens experien- 
ces the tragedy of womanhood. Later 


More thrilling than any serial story you 
ever read, this girl’s life story will make 
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‘Some Tools of the German Airmen 

(Continued from page 297) 
| airman pulls handle A and puts a suitable 
| distance between himself and his machine. 
| It requires seven or eight minutes for the 
“destroyer” to explode and wreck the 
airplane. Incidentally, it may be added 
that the casing of this apparatus is designed 
to resist ordinary and even armor-piercing 
bullets. 

For flying at great altitudes, such as 
| 22,000 feet which is often attained by 
some two-seater machines of the Germans, 
it is necessary to provide some form of 
oxygen supply for the airmen. In the 
| case of the two-seater Rumplers, which are 
employed by the enemy for long-distance 
reconnaissance, an Oxygen apparatus is 
placed behind the observer, in the fuselage, 
with two rubber tubes leading to the ob- 
server and pilot, respectively. The ob- 
server regulates the supply of oxygen. 
The complete apparatus weighs about 
sixteen pounds. 

By referring to the third sketch, it will 
be noted that the German oxygen apparatus 
consists of a vacuum flask, V, containing 
oxygen in liquid state; a refilling stopper, 
B; outlet tube, 7; choke chambers or 
“detention chambers,’’ D and D’; ex- 
pansion or warming coils, S S S; needle 
valve .for regulating oxygen supply, R; 
rubber bag for regulating the pressure, C; 
respirator members of airmen, P P; 
pressure indicator, M; and safety valve, O. 

Still another piece of equipment on 
board many two-seater German machines 
isa ‘‘telegraph” system for insuring com- 
munication between pilot and observer. 
Instead of an electrical system, such as is 


commonly employed on American and 
Allied craft, the Germans employ two 
idials with indicator hands which are 


moved in synchronism ty means of silk 
cords passing through metal tubes. Either 
dial can be set <o any desired message, 
such as ‘‘German airplane,” ‘‘Enemy air- 
plane in front,”’ “Enemy airplane Fehind,”’ 
“* Artillery is firing at us,’”’ ‘‘I am wounded,”’ 
“Machine gun jammed,” and ‘“ Return 
over the objective,’ whereupon the com- 
panion dial is also set to correspond by 
means of the silk cords connecting them. 

Wireless direction finders, operating in 
conjunction with large German wireless 
stations, are employed on the larger, long- 
distance bombers. Compensating com- 
passes, altitude meters, speed indicators, 
recording altitude meters, first aid kits, and 
other equipment are now carried on most 
German machines. 


|The Lightweight or “Renault” Tank 
of the French 


(Continued from page 297) 
| The “Renault” tanks are brought to a 
| battlefield on flat cars and motor trucks, 
| and kept at the rear of the massed soldiery 
juntil the dawn of the attack. Signal 





is carried by these tanks, in order to ensure 
communication between them and the 
infantry units. Camouflage of various 
kinds, from protective coloring schemes 
to grass mats, is resorted to in protecting 
the tanks while in action. Camouflage 
covers are employed to conceai the tanks 
when at rest. 


Where Battle Waste Is Salvaged 


GOOD deal has been said about the 
re recovery of used metals from the 
battlefields of France and their re-use; 
but is doubtful that the magnitude of this 
business has been realized. It is actually 
carried out on such a large seale that there 
is not room or time or labor enough for it 
in France, and much of the salvaged stuff 
has to be shipped to England for re- 
working. 

The headquarters for this work are in 
Swansea, Wales. There are located here 
two large firms which have always carried 
on a notable business in the salvage of 
warships and cargo-carrying vessels. With- 
in the last six months their activities have 
been extended, under governmental aus- 
pices, to the battle waste received from 
the continent. Formerly, under an agree- 
ment between the two governments, the 
French engineering service undertcok the 
heavy task of collecting the salable scrap 
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Specialistsin Small Wire Shapes &FlatStampings 
Bridgeport, Conn. 


Annual Subscription Rates for the 
Scientific American Publications 
Subscription O00 FeO... 2... cccccccs ceeue $4.00 
Postage prepaid in United States and possessions, 

Mexico, Cuba and Panama. 
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| Subscriptions for Foreign Countries, one year, 


postage prepaid. 


RE pp RR ‘. 
The Scientific American Publications 


| Scientific American (established 1845)... 


re 
ee Supplement (established 
CEE bon ddens ctwereudacasioeene ‘ 
The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon application. 
Remit by postal or express money order, bank 
draft or check. 


efe a 
Classified Advertisements 
Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines accepted. 


Count seven words to the line. All orders must be 
accompanied by a remittance. 














TEACHERS WANTED 
IMMEDIATE need of men for college positions:>—- 
Physics, $2000; Chemistry and Biology, $1600; Chemistry 
and Physics, $1700; Assistant in Chemistry, $1500. Spe 
cial terms. Address, The Interstate Teachers’ Agency, 
Macheca Building, New Orleans. 





BOILER PRESERVER 

SOLVINE BOILER PRESERVER is guaranteed to 
gradually remove scale, grease and oil, prevent pitting 
and scale formation, in steam boilers, using any kind of 
boiler feed water. We claim and guarantee this from 
nine years experience. IT HAS NEVER FAILED 
TO GIVE SATISFACTION WITH ANY KIND OF 
BOILER FEED WATER, if used as directed. Pam 
EUREKA MFG 

CO., 188 DUNCAN AVE., JERSEY CITY, N. J. 











PICK, SHOVEL AND PLUCK 


Further Experiences ‘‘With the Men Who 
Do Things.” By A. Russell Bond. 5%x8i 
inches. Cloth. 255 pages. 110 illustrations, 
including 58 page-plates and colored frontis- 
piece. $1.50, postpaid $1.65 


A companion volume to “‘With the Men 
Who Do Things,"’ taking the same two boys 
through a new series of engineering exper 
iences. A fascinating and instructive book 
for boys, relating how miany big things in 
engineering have been accomplished. 


you see Russia and know its big-hearted, 
misunderstood people. No longer will 
Russia be a sprawling bit of yellow map. 
You will know it as a living, breath- 
ing thing, rich with the hope of youth, 
brave in its ideals and wanting but its 
chance to walk down the years hand in 
hand with the liberty-loving peoples of 
the world. 


|from the battlefields of the western front | 
and working it over into iron and steel | 
bars. But, as suggested, the accumula-| 
tion of material was so heavy as to neces- | 
sitate the transfer of much of this work to} —_ + SEES eres ore 

Britain. . 
One reason for selecting Swansea as the | The Modern Gasoline Automobile 
Rv Victor Page, M. E. Price $3.00 Postpaid _ 


base for this service is that within twenty 
miles of the city are found 80 per cent of the This Book is the latest and most complete 


MUNN & CO., Inc. 
Publishers 


Woolworth Building 


came marriage, the quick following dis- 
illusionment of a vodka-cursed union, 
the journey to Siberia and a tired child’s 
attempt to end it all in the davk waters of 
the Ob. From post to post Destiny 
whips her into the arms of white slavers, 
the turbid Revolutionary circles of an 


oppressed people, police persecutions and 
Then came the war and the 


New York City 
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He prison. 

j : tin and terne mills of the United Kingdom. Oe ee ee ee * 
4} “4 1 The entire industry is under Govern-| “°* ? . . ; 

i Begins in the NOVEMBER ment control. Althcugh ‘half. the ‘tin: |... _, MUNN && CO. Inc. 1 

fi Ni All ETROPO IT N Out plate mills in the district have been closed 33 pee nal — . Sa 

FE M | : A on account of Government restrictions, a : 

Newsstands October 10 certain amount of tin plate is required by HANDY MAN’S WORKSHOP AND LABORATORY 

|the Ministry of Munitions; so licenses are} Compiled and_ edited by A. Russell ne 

ee ad ed “~~ I | granted to manufacturers of this article i a. Cloth. 467 pages. 370 MWe 


N, 432 th Av , New York. |for the purchase of raw materials and |", compilation of hundreds of valuable sige 
ern TAN. lee eons " especially scrap iron. The reclaimed steel | tions and ingenious ideas for the mechanic aod 
For the enclosed $1.00 send me the Metropolitan for five months, the period of 'bars not thus used in the making of tin-| those mechanically inclined. The suggestions $e 
publication of Maria Botchkareva's story of her life. (Sign name and address in mar- |plate are shipped to other parts of the Briecqusntarcurrence, Te maybe roratded see 
in below.) (Postage extra outside U. S. A.) | country, where they are rolled into sheet | best collection of ideas of resourceful men PU 
& ’ form for use in the manufacture of trench | ished. 
shelters. Munn & Co., Inc. 
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Woolworth Bidg., New Yor 
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FIJUMP SAW DRIVE 


ommelfelaaleital: 560 RPM 
I8SO RPM 
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Specified BLUE STREAK 8’4ply 





Saving $347.98 on One Drive—Through the G. T. M. 


It was the jump-saw drive. The Pianters 
Lumber Company of Jeanerette, Louisiana, had 
tried all kinds of belts on it. But it was a very 
hard drive and it ate them up at an expensive 
rate. They grew hopeless after much experiment, 
continued to buy the expensive belt that gave a 
maximum of eight months’ service, and let it go 


at that. One day Mr. DeVerges called. He is 
a G.T.M.—Goodyear Technical Man. They 
asked him what price he could quote on belting 
for the jump-saw drive. He said he didn't sell 
belts as a grocer sells sugar. 


They asked him'what he meant. He explained 
the Goodyear Plan of Plant Analysis—of having 
a G.T.M. study each drive carefully and pre- 
scribe for it the Goodyear Belt especially manu- 
factured to meet the conditions. They were 
interested—and took him to the jump-saw. 


He studied that drive. He noted the r. p. m.’s of 
the pulleys, the position of the idlers, the speed 
of the belt, the distance between centers, and 
the fluctuations of load when the saw was saw- 
ing or just running. Then he prescribed an 
8-inch 4-ply Goodyear Blue Streak. At present 
prices the amount required would cost $40.82. 
The double-belt they had been using would 
cost $129.60. And the real saving is far more 
than the difference between prices. 


The Blue Streak has already given three times 


the service of the expensive belts formerly used. 
Eight months used to be the maximum; the 
Blue Streak has already given two years—three 
times as much. If they were buying the old 
belts at present prices, enough to last two years 
would cost $388.80—showing a net saving 
of belting costs of $347.98 in two years on 
one drive. 


Much of this saving is due to the G.T.M.'s 


service, to his careful analysis of conditions and 
accurate prescription of the right construction to 
meet them. He has since been asked to analyze 
other drives—has done it—has effected very 
real savings on them. He and many other 
G. T.M.’s can do the same for you. All of 
them have been trained in the Goodyear Tech- 
nical School, all have had exacting experience 
in plants similar to yours. ;The G.T. M. service 
is free—for the economies it effects for pur- 
chasers are an unfailing assurance of continu- 
ously increasing business for us. Write today 
to make arrangements for a G. T. M. to analyze 
your worst belt-devourer. He will call on his 
next trip through your vicinity. 


THE GOODYEAR TIRE & RUBBER COMPANY 


AKRON, OHIO 
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MERICA’S Harvest of 1918 is the victory crop of history. 
An anxious world has been reassured with stupendous 
stores of grain—enough to feed our people and armed forces 
—enough to fill out the shortage of our allies—enough to 
again establish a safe reserve. 


In this great accomplishment our patriotic producers found the Tractor 
an invaluable aid. It multiplied their effective efforts and lightened 
their labor 


To keep these machines in maximum operation, radiation trouble 
must be reduced to the minimum. 


No Truck or Tractor Can Be More Efficient 
Than Its Cooling System 


“ag | Cooling Systems—the recognized standard 
for Tractors, Trucks and Motor Cars have been 
perfected through seventeen years of study and 
experience. 


Each Long Cooling System is especially designed 
for the motor with which it is to be used. Each 
step in creating the design is taken in cooperation 
between our Engineering Department and that of 
the manufacturer, The result is the highest effi- 
ciency at lowest possible cost. 


Long Cooling Systems are specified by the lead- 
ing engineers in the Automotive Industry. 


Long Manufacturing Company 
Detroit, Mich. 
Pioneer Makers of Cooling Systems for Gasoline Engines 
Long Spiral Tubing is the most efficient, durable 


and dependable for Motor Trucks and Tractors 
—annual capacity thirty million feet. 
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O THE MANUFACTURER today 100% 
-» Americanism is both a duty and a privilege. 


* Eve very resource of the Splitdorf organization 
—every factory, every machine, every work- 
man, every ounce of material and equipment—is now 
and will continue to be devoted to a single purpose: 
to supply the needs of War and of the essential 
industries that are helping to win the War. 


On the fighting fronts in France, Belgium and Italy, 
the magneto is relied upon to furnish the vital spark 
that drives airplane, tank, truck, tractor, motorcycle 
and automobile. As the pioneer ALL-AMERICAN 
manufacturer of magnetos, the Splitdorf Electrical 
Company is devoting all its engineering skill and 
factory facilities to the increased production of stand- 
ardized Dixie magnetos for gasoline engines of every 
type from one to sixteen cylinders 

That this essential industry may never be called on 
in vain, loyal American producers in the acres of 
Splitdorf factories are working night and day. 
Volume production will continue until America and 
her Allies have secured the peace of the world. 
Efficiency as never before; co-operation in intensified measure; 


production of essential equipment only; this is, has been and shall 
continue to be the war-time policy of the Splitdorf organization. 


SPLITDORF ELECTRICAL COMPANY, Newark, New Jersey 


DINIK 


All American. MAG N ET 
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Profits warrant price | 


E recommend Pierce-Arrows only 
because they earn profits which 
warrant the investment they entail. 
None has worn out. The first 50 
Pierce-Arrows have served their own- 
ers seven years and are good for many 
more years. They repaid their cost 
several years ago. 

Well-built and properly -designed, 
they keep on the road and out of the 
shop. They cover more miles per 
hour—carry more tons per day. 
That is why a 


Pierce-Arrow 


Delivers more work in a given time; 

Loses less time on the job and off the job; 

Costs less to operate and less to maintain; 

Lasts longer, depreciates less and commands 
a higher resale price at all times. 





THE PIERCE-ARROW MOTOR CAR CO. 
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Before You Decide Which One You Want 


Does It Play All Records? 


Or does it require you to limit your selec- 
tion to its own make? Do you want to own 
a phonograph which will keep you from 
hearing all your favorites? 


Some artists sing for one record maker, 
some for another. 


The Brunswick plays all records, and at 
their best. And it is the only famous in- 
strument with the Ultona, one of the chief 
features of the Brunswick Method of Re- 
production. 

The Ultona is a new conception, not an 
attachment nor makeshift. It is a universal 
player, instantly adaptable to any make of 
record. 


Just a turn of the hand presents the proper 
diaphragm and needle. And it is made 
slightly oversize so as to develop the hitherto 
lost sound waves. 


What About Tone? 


In The Brunswick Amplifier we use wood 
solely—no metal castings, notin. We believe 
in the violin principle. 

The Brunswick Amplifier is 
molded of holly-wood, in a shape 
demanded by acoustic laws. 


Thus tone is given every oppor- 
tunity to expand. Wood gives 
the proper vibration which a cast- 
ing cannot. 


And so the Brunswick Method 
of Reproduction, heralded as the 
most advanced of all, brings new 
tonal values, new standards. 











THE BRUNSWICK AMPLIFIER 


The Brunswick-Balke-Collender Co. 


General Offices: CHICAGO and NEW YORK 4 


Branch Houses in Principal Cities of United States, Mexico and Canada 


Canadian Distributors, Musical Merchandise Sales Co. 
Excelsior Life Building, Toronto 


One must hear The Brunswick to appre- 
ciate its superiority. Your ear will be instantly 
appreciative. You'll say you never heard 
such wondrous reproduction before. 


Does The Brunswick Cost More? 


No. In spite of its overwhelming advan- 
tages, the price is comparable with those 
lacking Brunswick ideas. Model for model, 
The Brunswick has been kept at the usual 
prices. Yet it could easily command more. 


This instrument is made by the House of 
Brunswick, a leader for 73 years in the 
wood-working art. 


We have long maintained a nation-wide 
organization, with branches and dealers 
everywhere. 

And so the cost of distribution is lessened. 
Thus we can afford to offer a super-phono- 
graph at ordinary prices. 


Where Can I Hear The Brunswick? 


There is a Brunswick Dealer in your town. 
He will be glad to play The Brunswick for 
you, and show you the advan- 
tages of the Brunswick Method 

of Reproduction. 


This will not put you under 
the slightest obligation to buy. 


We want you to make com- 
parisons. You willthen appreciate 
The Brunswick betterments. 


Go now and hear this new-day 
instrument. Then decide if you 
could be happy with another. 
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